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heterocycle; a salt or a derivative 



(57) Abstract: An isomer, enantiomer, diastereoisomer or tautomer of a 
compound, represented by formula I: wherein: A is O, S, NR 1 , or CR 1 , 
wherein R 1 is defined herein; represents either a single or a double bond;R 2 
(|) is selected from: H, halogen, R 21 , OR 21 , SR 21 , COOR 2 \S0 2 N(R 22 ) 2 , N(R 22 )j, 
, C0N(R 22 ) 2 ,NR 22 C(0)R 22 or NR 22 C(0)NR 22 wherein R 21 and each R 22 is 
defined herein; B is NR 3 or CR 3 , with the proviso that one of A or B is either 
CR 1 or CR 3 , wherein R 3 is defined herein; K is N or CR 4 , wherein R 4 is 
defined herein; L is N or CR 5 , wherein R 5 has the same definition as R 4 ; M 
is N or CR 7 , wherein R 7 has the same definition as R 4 ; Y 1 is O or S; Z is 
N(R 6a )R 6 or OR 6 , wherein R 6 * is H or alkyl or NR 61 R 62 wherein R 61 and R 62 
are defined herein; and R 6 is H, alkyl, cycloalkyl, alkenyl, Het, alkyl-aryl, 
(II) alkyl-Het;or R 6 is wherein R 7 and R 8 and Q are as defined herein; Y 2 is O or S; 
R 9 is H, (Cu alkyl), (C 3 . 7 )cycloalkyl or (Ci. 6 )alkyl-(C3-7)cycloa]kyl, aryl, Het, 
(Ci^)alkyl-aryl or (Chalky 1-Het, all of which optionally substituted with R 90 ; 
or R 9 is covalently bonded to either of R 7 or R 8 to form a 5- or 6-membered 
thereof, as an inhibitor of HCV NS5B polymerase. 
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VIRAL POLYMERASE INHIBITORS 
Technical field of the invention 

The invention reia.es (o inhibit of RNA dependent RNA polymerases, particular* 
Background of the Invention 

. i^rr rases o( hepa * c (hcv) ^ - •> «« 

CM ,2 A.A.: Mih*. K, Felnatone. S.M • R*e 

CM, 2000; . M 74: 2046-205,,. HCV is no, easily cteared by the boa* 

ITT 1 ! " ^ " M% °' 8,6 PMpte * HCV become 

r**" ^""^^""^nsresunincnronio,^ 
disease, including drmosis and hepatocellular carcinoma (Hoofnagle J H ■ ,997. 
■ ,53-203-,. There are an estimated ,70 million HCV «1 

«* an HCV-aesociated end-s t a g e iiver disease is now toe ,eadin g ca„* „, ,ver 

oltl 0 "' Un " ea SateS ^ h6Pa6fe C * ~ * 
m«K. aams annua* Without effecfc, intervention, the number is expected ,„ 

m:," 6 ? ^ Th6rel — ^'opreventHCVinlln. 

Prolonged treatment o, chronktally infected patients with interferon 0, interferon and 
nbawnn . the on, current* approved therapy. „„, „ achteves . m J^ t 
,n fewer th. « „ ras6s (Undsay , K L; ^ ^ 

Rerchard.O, Schvarcz, R,Wei,and, 0, , W7 Hepato^ ,088-, „s-,. 
HCV ^ngs to me (amBy gmu5 ^ 

genera 0, sma„ enveloped poeifive-sfrand RNA viruses (Rice, CM, ,996- 

,** and ** PP- «•■*» in He/da vw^ F(elds 

^ 9 ™ : H0Btey ' PM - (edsJ; Uppi ~ en p ~ 

Pa^ ). The 9.6 Kb genome 0, HCV consists of a long open reading frame (ORF) 
•Wed by 5' and r non-fransiafed regions (fvTR'a,. The HCV 5' NTR is 94, 
nuoleofrdea in length arKf functions as an interna, ribosome enfry site for cap. 

^ i ? P0,yPr0tein ,S C ' aaVKl ~ and Wo at teas, 

0 ,nd M ua, pofypept.ae (Reed. K.E.; Rica. CM, ,999; Curr. Top. Lm, 

*~«t 242 55.84-,. The atructura, proteins resun from signal pep M ases in fhe N* 



WO 03/010141 



PCT/CA02/01128 



2 

terminal portion of the polyprotein. Two viral proteases mediate downstream 
cleavages to produce non-structural (NS) proteins that function as components of 
the HCV RNA replicase. The NS2-3 protease spans the C-terminal half of the NS2 
and the N-terminal one-third of NS3 and catalyses cis cleavage of the NS2/3 site. 

5 The same portion of NS3 also encodes the catalytic domain of the NS3-4A serine 
protease that cleaves at four downstream sites. The C-terminal two-thirds of NS3 is 
highly conserved amongst HCV isolates, with RNA-binding, RNA-stimulated 
NTPase, and RNA unwinding activities. Although NS4B and the NS5A 
phosphoprotein are also likely components of the replicase, their specific roles are 

10 unknown. The C-terminal polyprotein cleavage product, NS5B, is the elongation 
subunit of the HCV replicase possessing RNA-dependent RNA polymerase (RdRp) 
activity (Behrens, S.E.; Tomei, L; DeFrancesco, R.; 1996; EMBOJ. 15: 12-22*; and 
Lohmann, V.; Komer, F.; Herian, U.; Bartenschlager, R.; 1997; J. Virol. 71: 8416- 
8428*). It has been recently demonstrated that mutations destroying NS5B activity 

15 abolish infectivity of RNA in a chimp model (Kolykhalov, A. A.; Mihalik, K.; Feinstone, 
S.M.; Rice, CM.; 2000; J. Virol 74: 2046-2051*). 

The development of new and specific anti-HCV treatments is a high priority, and 
virus-specific functions essential for replication are the most attractive targets for 

20 drug development. The absence of RNA dependent RNA polymerases in mammals, 
and the fact that this enzyme appears to be essential to viral replication, would 
suggest that the NS5B polymerase is an ideal target for anti-HCV therapeutics. 
WO 00/06529 reports inhibitors of NS5B which are a, y-diketoacids. 
WO 00/13708, WO 00/10573, WO 00/18231, and WO 01/47883 report inhibitors of 

25 NS5B proposed for treatment of HCV. 

Summary of the invention 

It is therefore an object of the invention to provide a novel series of compounds 
having improved inhibitory activity against HCV polymerase. 
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In a first aspect of the invention, there is provided an isomer, enantiomer, 
diastereoisomer or tautomer of a compound, represented by formula I: 



Y 1 



B K 

K (I) 

wherein: 

5 A is O, S, NR\ or CR 1 , wherein R 1 is selected from the group consisting of: H, 
(C^)alkyl optionally substituted with: 

-halogen, OR 11 , SR 11 or N(R 12 ) 2 , wherein R 11 and each R 12 is independently 
H, (d^alkyl, (C 3 . 7 )cycloalkyI, (C 1< )alkyl-(C 3 . 7 )cycloalkyl, (C^alkyl-aryl or (C,. 
6 )alkyl-Het, said aryl or Het optionally substituted with R 10 ; or 
10 both R 12 are covalently bonded together and to the nitrogen to which they are 

both attached to form a 5, 6 or 7-membered saturated heterocycle; 

— represents either a single or a double bond; 



R is selected from: halogen, R 2 \ OR 21 , SR 21 , COOR 21 , S0 2 N(R 22 ) 2 , N(R 22 ) 2 , , 
CONfR 22 ),, NR 22 C(0)R 22 or NR^CfOJNR 22 wherein R 21 and each R 22 is 
independently H, (C^)aJky1, haloalkyl, (C^alkenyl, (C^cycloalkyl, (C^alkynyl, (C 5 . 
7 )cycloalkenyl, 6 or 10-membered aryl or Het, said R 21 and R 22 being optionally 
substituted with R 20 ; 

or both R 22 are bonded together to form a 5, 6 or 7-membered saturated heterocycle 
with the nitrogen to which they are attached; 

B is NR 3 or CR 3 , with the proviso that one of A or B is either CR 1 or CR 3 , 
wherein R 3 is selected from (C w )alkyl, haloalkyl, (C^cycloalkyl, (C^cycloalkenyl, 
(C^bicycloalkyl, (C^bicycloalkenyl, 6- or 10-membered aryl, Het, (C^alkyl-aryl 
or (d^alkyl-Het, 

said alkyl, cycloalkyl, cycloakenyl, bicycloalkyl, bicycloalkenyl, aryl, Het, alkyl- 
aryl and alkyi-Het being optionayy substituted with from 1 to 4 substituents 
selected from: halogen, or 

a) (Chalky! optionally substituted with: 

- OR 31 orSR 31 wherein R 31 is H, (C^alkyl), (C^cycloalkyl. 
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(C,^)alkyl-(C3-7)cycloalkyl, aryl, Het, (Ci^)alkyl-aryl or (d. 

6 ) alkyl-Het; or 

- NCR 32 ^ wherein each R 32 is independently H, (Ci<)alkyl, (C 3 . 

7 ) cycloalkyl, (Ci^alkyl^C^cycloalkyl, aryl, Het, (Ci^alkyl-aryl 
5 or (C^alkyl-Het; or both R 32 are covalently bonded together 

and to the nitrogen to which they are attached to form a 5, 6 or 

7-membered saturated heterocycle; 
b) OR 33 wherein R 33 is H, (C^alkyl, (C^cycloalkyl or 
(C^alkyHCg.rJcycloalkyl, aryl, Het, (Ci^alkyl-aryl or (C^alkyl-Het; 
10 c) SR 34 wherein R 34 is H, (C^)alkyl, (C^cycloalkyl, or 

(C^alkyKCa-rJcycloalkyl, aryl, Het, (C^)alkyl-aryl or (C^)alkyl-Het; 
and 

d) N(R M )2 wherein each R 35 is independently H, (C^alkyl, 
(C3. 7 )cycloalkyl, (Ci-6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl-aryl or 
1 5 (CuOalkyl-Het; or both R 35 are covalently bonded together and to the 

nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle; 

K is N or CR 4 , wherein R 4 is H, halogen, (C^)alkyl, haloalkyl, (C^cycloalkyl or (C,. 

20 6 )alkyl-(C3- 7 )cycloalkyl; or R 4 is OR 41 or SR 41 , COR 41 or NR 41 COR 41 wherein each R 41 
is independently H, (Ci^alkyl), (C^cycloalkyl or (C^alkyl-^^cycloalkyl; 
or R 4 is NR^R 43 wherein R 42 and R 43 are each independently H, (C^)alkyl, (C3- 
7 )cycloalkyl, (d^alkyHC^cycloalkyl, or both R 42 and R 43 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7-membered 

25 saturated heterocycle; 

L is N or CR 5 , wherein R s has the same definition as R 4 defined above; 
M is N or CR 7 , wherein R 7 has the same definition as R 4 defined above; 

30 

Y 1 isOorS; 

Z is OR 6 wherein R 6 is Chalky! substituted with: 

- 1 to 4 substituents selected from: OP0 3 H, N0 2 , cyano, azido, C(=NH)NH 2 , 
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C(=NH)NH(C^)alkyl or C(=NH)NHCO(C^)alkyl; or 
- 1 to 4 substituents selected from: 

a) (C w ) alkyl or haloalkyl, (C^cycloalkyl, C3.7 spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C 2 . 6 )alkenyl I (C^alkynyl, (C^) alkyHCs. 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is (Chalky!) substituted with R 150 f (C^cycloalkyl, or 
(C^)alkyl-(C 3 .7)cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet being optionally 
substituted with R 1S0 ; 

c) OCOR 105 wherein R 105 is (C^alkyl, (C^cycloalkyl, (C^alkyKC,. 
7 )cycloalkyl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, aryl, 
Het, (C u alkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 ; 

d) SR 108 , SO3H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C 3 . 7 )cycloalkyl or (C 1< )alkyl-(C 3 . 7 )cycloalkyl, aryl, 
Het, (C,. 6 alkyl)aryl or (C^alkyl)Het or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C^alkyl)Het or heterocycle being optionally substituted with 
R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (d^alkyHCa. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyi)Het, and R 112 is H, CN, (C,. 

6 ) alkyl, (C^cycloalkyl or (C 1H3 )alkyl-(Q,. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 is (C^)alkyl, (C3, 

7 ) cycloalkyl, or (C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C t . 
6 alkyl)Het, provided that when R 111 is H or unsubstituted alkyl, R 112 is not H or 
unsubstituted alkyl, 

or both R 111 and R 112 are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered saturated heterocycle, 
said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl, (C^alkyl)Het, or heterocycle 
being optionally substituted with R 150 ; 

f) NR 116 COR 117 Wherein R 116 and R 117 is each H, (C^alkyl, (C^cycloalkyl, 
(C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (Ci. 6 alkyl)aryl or (C^alkylJHet, said (C,. 
6 )alkyl, (C3- 7 )cycloalkyl, (C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^alkyOHet being optionally substituted with R 150 ; 
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g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d-e)alkyl, (C3. 
7 )cycloalkyl, (d-6)alkyf-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (Ci- 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

5 or R 119 and R 120 are covalently bonded together and to the nitrogen to which 

they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (C,. 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (C^alkyl, (C3. 

10 7 )cycloalkyl, (C^alkyKC^cycloalkyl, a 6- or 10-membered aryl, Het, (d- 

6 alkyl)aryl or (d-ealkyOHet, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(C^alkytyaryl or (C^alkyOHet being optionally substituted with R 150 ; 
or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, 
(C^alkyl). (C^cycloalkyl, or (d^alkyl^C^cycloalkyl, aryl, Het, (d- 

15 6 alkyl)aryl or (C^alkyl)Het, or R 124 is OH or O(C^alkyl) or both R 124 are 

covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d. 6 alkyl)aryl or 
(d^alkyl)Het and heterocycle being optionally substituted withR 150 ; 

i) COR 127 wherein R 127 is H, (d-ejalkyl, (C^cycloalkyl or (d-eJalkyKCa. 
20 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-ealkyl)Het, said alkyl, cycloalkyl. 

aryl, Het, (C^alkyl)aryl or (d-ealkyl)Het being optionally substituted with R 150 ; 

j) COOR 128 wherein R 128 is (d-e/alkyl substituted with R 150 , (C^cycloalkyl, 

or(d^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (d-ealkyl)Het, said (C 3 . 

7 )cycloalkyl, or(Ci^)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (d. 6 alkyl)aryl and (Ci- 
25 6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^)alkyl, (C 3 . 

7 )cycloalkyl, (C 1< )alkyl-(C 3 . 7 )cycloalkyl I aryl, Het, (d^alkyl)aryl or (Ci. 

6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 

nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
30 heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (Ci^alkyl)aryl, 

(d-ealkyl)Het ar > d heterocycle being optionally substituted withR 150 ; 

I) aryl, Het, (C^alkyl)aryl or (d-6alkyl)Het, all of which being optionally 

substituted with R 150 ; 

wherein R 1S0 is selected from: 
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- 1 to 3 substituents selected from: halogen, N0 2 , cyano, azido or 
- 1 to 3 substituents selected from: 

a) (Ci.6) alkyl or haloalkyl, (C^Jcycloalkyl, C3.7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C^alkenyl, (d-e) alkyl-(C3. 
7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (d^alkyl- 
(C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet being optionally 
substituted with R 160 ; 

c) OCOR 105 wherein R 105 is (C^)alkyl, (C^cycloalkyl, (C^alkyHCg. 
7 )cycloalkyl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyOaryl or (C^alkylJHet being optionally substituted 
with R 1S0 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^)alkyl, (C^cycloalkyl or (C^)alkyl-(C3. 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkylJHet or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (Ci. 6 alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R ,1t is H, (d^aikyl, (C3. 7 )cycloalkyl or (C,. 

6 ) alky)-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and 
R 112 is H, (C^alkyl, (C 3 . 7 )cycloalkyl or (C^alkyHCs^cycIoalkyl, aryl, 
Het, (C^alkyl)aryl, (C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 
is (C^alkyl, (C^cycloalkyl, or (Ci^)alkyl-(C3- 7 )cycloalkyl, aryl, Het, 
(C^alkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, aryl, Het, (d-ealkyOaryl or (C^alkyl)Het, or heterocycle 
being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (Cg. 

7 ) cycloalkyl, (C^alkyKC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, said (C^alkyl, (C^cycloalkyl, (C^)alkyl-(C3- 7 )cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkyOHet being optionally substituted 
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with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
6 )alkyl f (C^cycloalkyl, (Ci-eJalkyl^C^cycloalkyl, aryl, Het, {C^ 
6 alkyl)aryl or (C^alkyl)Het, or R 119 and R 120 are covalently bonded 

5 together and to the nitrogen to which they are attached to form a 5, 6 

or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (Q. 
6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkylJHet or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^)alkyl optionally 

10 substituted with R 160 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 

each R 124 is independently H, (C^alkyl), (C 3 . 7 )cycloalkyl, or (C^)alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH 
or Otd-ealkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 

15 cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het and heterocycle 

being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^alkyl, (C^cycloalkyl, 
or(Ci-6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (Ci-6alkyl)aryl or (C^alkyl)Het, 
said (Ci-e)alkyl, (C^cycloalkyl, o^C^jalkyl^C^cycloalkyl, aryl, Het, 
20 (C^alkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ; 

and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d- 
6 )alkyl, (C3- 7 )cycloalkyl, (C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (Ci- 
6 alkyl)aryl or (C^alkyl)Het, or both R 129 and R 130 are covalently 
25 bonded together and to the nitrogen to which they are attached to 

form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, (C^alkyl)Het and 
heterocycle being optionally substituted with R 160 ; 

wherein R 16D is defined as 1 or 2 substituents selected from: 
30 tetrazole, halogen, CIM, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 

S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 162 C0R 162 , or 
CON(R 162 ) 2 , wherein R 161 and each R 162 is independently H, 
(C^alkyl, (C^cycloalkyl or (C^alkyHC^cycloalkyl; or both 
R 162 are covalently bonded together and to the nitrogen to 
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which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle; 

or Z is OR 6 wherein R 6 is (d-ealkyl)aryl substituted with: 

- 1 to 4 substituents selected from: OP0 3 H, azido, C(=NH)NH 2 , 
C(=NH)NH(C^)alkyl or C(=NH)NHCO(C^)alkyl; or 
- 1 to 4 substituents selected from: 

a) (Ci^)alkyl substituted with R 150a , haloalkyl, (C^cycloalkyl, 
spirocycloalkyl optionally containing 1 or 2 heteroatom, (C 2 . 6 )alkenyl, (C 2 . 
8 )alkynyl, (C^) alkyl-(C3. 7 )cycloalky1, said haloalkyl, cycloalkyl, spirocycloalkyl, 
alkenyl, alkynyl and alkyl-cycloalkyl being optionally substituted with R 150 , 
wherein R 150a is the same as R 150 but is not COOR 150b , N(R 150b )2, 
NR 150b C(O)R 150b , OR 150b , SR 150b , SO 2 R 150b , SO 2 N(R 150b ) 2 , wherein R 1sob is H 
or unsubstituted C^alkyl; 

b) OR 104 wherein R 10 * is (d-ealkyl) substituted with R 150 , (C^cycloalkyl, or 
(d^alkyl-^Jcycloaikyl, aryl, Het, (C^a(kyl)aryl or (C,. 6 alkyl)Het, said 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 150 ; 

c) OCOR 105 wherein R 105 is (C^)alkyl, (C^cycloalkyl, (C^alkyHCg. 
7 )cycloalkyl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (Ci^alkyl)Het being optionally substituted with R 150 ; 

d) SR 108a , SO 2 N(R 108a ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (d-6)alkyl-(C3. 7 )cycloalkyl, aryl, 
Het, (C^alkyl)aryf or (C^alkyl)Het or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,. 
6 alkyl)aiyl or (C^lkylJHet or heterocycle being optionally substituted with 
R 150 , wherein R 108a is the same as R 108 but is not H or unsubstituted d-ealkyl; 

e) NR 111 R 112 wherein R 111 is H, (d-e)alkyl, (C^cycloalkyl or (C^alkyKCa- 
7 )cycloalkyl, aiyl, Het, (d*alkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (d- 
6 )alkyl, (C3. 7 )cycloalkyl or (d-sJalkyHC^cycloalkyl, aryl, Het, (C^alkyOaryl, 
(C^alkyl)Het , provided that when R 111 is H or unsubstituted alkyl, R 112 is not 
H or unsubstituted alkyl, 

or R 112 is also COOR 115 or S0 2 R 115a wherein R 115 is H, (d^alkyl, (Cs- 
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7 )cycloalkyl, or (d-6)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
6 alkyl)Het, and R 115a is the same as R 115 but is not H or unsubstituted alkyl, 
or both R 111 and R 112 are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered saturated heterocycle, 
5 said alkyl, cycloalkyl, aryl, Het, (C^alkyOaryl or (d-ealkyl)Het, or heterocycle 

being optionally substituted with R 1S0 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each (Ci^alkyl substituted with 
R 1S0 , (C3- 7 )cycloalkyl. (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
6 alkyl)Het, said (C3- 7 )cycloalkyl, (d*)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (d- 

10 6 alkyl)aryl or (d-«alkyl)Het being optionally substituted with R 1S0 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d-edalkyl, (C3. 
7 )cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (d. 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

15 or R 119 and R 120 are covalently bonded together and to the nitrogen to which 

they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (C^alkyHQ^cycloalkyl, aryl, Het, (C^alkyOaryl or (d- 
6 alkyl)Het or heterocycle being optionally substituted with R 1S0 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (C^alkyl, (Cs. 

20 7 )cycloalkyl, {C 1 . 6 )alkyl-(C 3 . 7 )cycloalkyl, a 6- or 1 0-membered aryl, Het, (d- 

6 alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(d-ealkyl)aryl or (C^alkyOHet being optionally substituted with R 150 ; 
or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, 
(d-ealkyl), (C3- 7 )cycloalkyl, or (d^alkyl-CC^cycloalkyl, aryl, Het, (d. 

25 6 alkyl)aryl or (C^alkylJHet, or R 124 is OH or 0(C 1 . s alkyl) or both R 124 are 

covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d^alkyl)aryl or 
(C^alkyl)Het and heterocycle being optionally substituted with R 150 ; 

i) COR 127 wherein R 127 is (d-e)alkyl substituted with R 150 , (C^cycloalkyl or 
30 (d^)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (d-ealkyl) Het, said 

cycloalkyl, aryl, Het, (d-6alkyl)aryl or (d^alkyl)Het being optionally 
substituted with R 150 ; 

j) COOR 128 wherein R 128 is (C^Jalkyl substituted with R 150 , (C 3 . 7 )cycloalkyl, 
or(C 1< )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (d. 6 alkyl)aryl or (d-ealkyl)Het, said (C3. 
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7 )cycloalkyf, orfC^alkyl^cycloalkyl, aryl, Het, (C^alkyl)aryl and (C,. 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CON*™*™ wherein R« and R 130 are independently H, (C^)alkyl, (C3. 
7)cycloalky|, (C^Jalkyl^C^cycloaikyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het ( provided that when R 129 is H or unsubstituted alkyl, R 130 is not H or 
unsubstituted alkyl, 

or both R 189 and R 13 » are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered saturated heterocycle, 
said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, (C 1<a ikyl)Het ' 
and heterocycle being optionally substituted with R 1so ; 
I) aryl, Het, (CvealkyOaryl or (C^alkyl)Het, all of which being optionally 
substituted with R 150 ; and 
wherein R 1so is 

" 1 10 3 substituents selected from: halogen, N0 2 , cyano or azido; 
15 - 1 to 3 substituents selected from: 

a) (On,) alkyl or haloalkyl, (C^cycloalkyl, C 3 . 7 spirocycloalkyl 
optionally containing 1 or2 heteroatom, (C^alkenyl, (C^Jalkynyl, 
(Cm) alkyl-(C3.7)cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 herein R 1M is H,(C^^ ' 
(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyDHet, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyi)aryl or (C^alkylJHet being optionaJly 
substituted with R 160 ; 

c) OCOR 105 herein R 105 is (C^alkyl, (C^cycloalkyl, (C^alkyHC,. 
7)cycloalkyl, Het, (CsalkyDaryl or (CfialkyOHet, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyQaryl or (C^alkyl)Het being optionally substituted ' 
with R 150 ; 

d) SR 188 , S0 2 N(R 1M ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C 3 . 7 )cycloalkyl or (C^alkyHC* 
7 )cycloaIkyl, aryl, Het, (C^lkyljaryl or (C^alkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alky()aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 
e) NR 111 R 112 wherein R 111 is H, (C^alkyi, ^cycloalkyl or (C,. 
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6 ) alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (d^alkylJHet, and 
R 112 is H, CN, (d-s)alkyl, (C 3 . 7 )cycloalkyl or (d^)alkyl-(d- 7 )cycloalkyl, 
aryl, Het, (C^a!kyl)aryl, (C^alkyl)Het , COOR 115 or S0 2 R 11S wherein 
R 115 is (C,^)alkyl, (C 3 . 7 )cycloalkyl, or (Ci^)alkyl-(C3-7)cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (Ci < alkyl)aryl or (d-6alkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (d^alkyl, (C3. 

7 ) cycloalkyl, (d^)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (d-ealkyl)aryl or (C,. 
6 alkyl)Het, said (C^Jalkyl, (C3- 7 )cycloalkyl, (d-6)alkyl-(C3. 7 )cycloalkyl, 
aryl, Het, (Ci^alkyl)aryl or (d-ealkyl)Het being optionally substituted 
with R 160 ; 

g) NR 1,8 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
e)alkyl, (C^cycloalkyl, (d-6)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (C^alkyl)Het, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (C,. 
6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (d-ealkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (d-e)alkyl optionally 
substituted with R 160 ; and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (Chalky!), (Cs-^cycloalkyl, or (d^alkyl- 
(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-6alkyl)Het, or R 124 is OH 
or O(d-ealkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (d-ealkyljaryl or (d-ealkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (d-e)alkyl, (C^cycloalkyl, 
or(d-6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d^alkyl)aryl or (C,^alkyl)Het, 
said (C^Jalkyl, (C^cycloalkyl, or(C 1 ^)alky1-(C 3 . 7 )cycloalkyl, aryl, Het, 
(Ci^alkyl)aryl and (d^alkyl)Het being optionally substituted with R 160 ; 
and 
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k) CONR 129 R 130 wherein R and R are independently H, (d- 
6 )alkyl, (C3_ 7 )cycloalkyl, (d-^alkyKC^cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (d-6alkyl)Het, or both R 129 and R 130 are covalently 
bonded together and to the nitrogen to which they are attached to 
5 form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 

cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, (C^alkyOHet and 
heterocycle being optionally substituted with R 160 ; 

wherein, R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, Chalky!, haloalkyl, COOR 161 , S0 3 H, 
10 S0 2 R 16 \ OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 162 COR 162 or 

CON(R 162 ) 2 , wherein R 161 and R 162 are as defined above; 



or Z is OR 6 wherein R 6 is, (C 3 ^)cycloalkyl, (C^alkenyl, 6- or 10-membered aryl, Het, 
(d-e)alkyl-Het, wherein said cycloalkyl, alkenyl, aryl, Het or alkyl-Het, is optionally 
15 substituted with R 60 ; 



or Z is N(R 6a )R 6 , wherein R 6a is H or (C^alkyl) and 
R 6 is (Ct. 6 )alkyl optionally substituted with: 

- 1 to 4 substituents selected from: OP0 3 H, N0 2 , cyano, azido, C(=NH)NH 2 , 
20 C(=NH)NH(C V6 )alkyl or C(=NH)NHCO(C 1 . 6 )alkyl; or 

- 1 to 4 substituents selected from: 

a) (d-e) alkyl substituted with R 150a , haloalkyl substituted with R 150 , (C 3 . 
7 )cycloalkyl, spirocycloalkyl optionally containing 1 or 2 heteroatom, 
(C^alkenyl, (C^alkynyl, (d-e) alkyKC^cycloaikyl, all of which optionally 

25 substituted with R 150 , wherein R 150a is the same as R 150 but is not halogen, 

OH, O(C^alkyl), COOH, COO(C^alkyl), NH 2 , NH(d- 6 alkyl) and N(C^alkyl) 2 ; 

b) OR 104 wherein R 104 is (C^alkyl) substituted with R 150 , (C 3 . 7 )cycloalkyl, or 

i 

(d^alkyl^C^Jcycloalkyl, aryl, Het, (d-eaikyl)aryl or (d-ealkyl)Het, said 
cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het being optionally 
30 substituted with R 150 ; 

c) OCOR 105 wherein R 105 is (d-e)alkyl, (C^cycloalkyl, (d^alkyl-CC^ 
7 )cycloalkyl, Het, (d-ealkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, aryl, 
Het, (d. 6 alkyl)aryl or (Ci^alkyl)Het being optionally substituted with R 150 ; 

d) SR 10B , S0 3 H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
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independently H, (C^alkyl, (C^cycloalkyl or (C 1< )alkyl-(C 3 -7)cycloalkyl, aryl, 
Het, (d-ealkyl)aryl or (d-6alkyl)Het or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,. 
5 6 alkyl)aryl or (d-«alkyl)Het or heterocycle being optionally substituted with 

R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (Ca-zJcycloalkyI or (d-6)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkylJHet, and R 112 is H, CN, (d- 
6 )alkyl, (C3- 7 )cycloalkyl or (d-6)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl, 

10 (C 1/6 alkyl)Het, COOR 115 or S0 2 R 115 wherein R 115 is (d^alkyl, (C3- 7 )cycloalkyl, 

or (d^alkyl-CC^cycloalkyl, aryl, Het, (C 1 ^alkyl)aryl or (C^alkyl)Het, 
provided that when R 111 is H or unsubstituted alkyl, R 112 is not H or 
unsubstituted alkyl, or both R 111 and R 112 are covalently bonded together and 
to the nitrogen to which they are attached to form a 5, 6 or 7-membered 

15 saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (d- 

6 alkyl)Het, or heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (d-e)alkyl. (C^cycloalkyl, 
(d-6)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (Ct^alkyl)Het, said (d- 

6 ) alkyl, (C3- 7 )cycloalkyi, (d.e)alkyl-(d- 7 )cycloalkyl, aryl, Het, (d-ealkyOaryl or 
20 (d-6alkyl)Het being optionally substituted with R 150 ; 

g) NR t18 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d-e)alkyl, (d- 

7 ) cycloalkyl, (d-eJalkyHC^cycloalkyl, aryl, Het, (C^alkyOaryl or (d- 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

25 or R 119 and R 120 are covalently bonded together and to the nitrogen to which 

they are attached to form a 5, 6 or 7-membered saturated heterocycle; said 
alkyl, cycloalkyl, (d^alkyKd^cycloalkyl, aryl, Het, (C^alkyljaiyl or (d. 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (d-e)alkyl, (d- 

30 7 )cycloalkyl, (d^)alkyl-(C3- 7 )cycloalkyl, a 6- or 10-membered aryl, Het, (d- 

6 alkyl)aryl or (d.ealkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(d-6alkyl)aryl or (d-ealkyl)Het being optionally substituted with R 150 ; 
or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, 
(d-ealkyl), (C 3 . 7 )cycloalkyl, or (C 1< )alkyl-(C 3 - 7 )cycloalkyl, aryl, Het, (C1. 
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6 alkyl)aryl or (C^alkyl)Het, or R 124 is OH or 0(C^alkyl) or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^alkyl)Het and heterocycle being optionally substituted withR 150 ; 
I) COR? 27 wherein R 127 is H, (d^alkyl, (d^cycloalkyl or (Cv 6 )alkyl-(C3- 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (CsalkyhHet, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (d. 6 alkyl)Het being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is (Chalky! substituted with R 150 , (C^cycloalkyl, 
or(Ci-6)alkyl-(C3-7)cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said (d. 
7 )cycloalkyl, or(d*)alkyHC3- 7 )cycloalkyl, aryl, Het, (d. 6 alkyl)aryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d-e)alkyl, (Ca. 
7 )cycloalkyl, (Ci 4 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
ealkyOHet, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl. 
(C^alkyl)Het and heterocycle being optionally substituted with R 150 ; 
I) aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, all of which being optionally 
substituted with R 1s0 , wherein R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, NO*,, cyano, azido or 

- 1 to 3 substituents selected from: 

a) (C^) alkyl or haloalkyl, (C 3 . 7 )cycloalkyl. spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C^alkenyl, (Cm) alkyl-(C3- 
7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (Chalky!). (C 3 . 7 )cycloalkyl. or (C,. 6 )alkyl- 
(C3- 7 )cycloalkyl, aryl, Het, (CMalkyl)aryl or (d^alkyOHet, said alkyl, 
cycloalkyl, aryl, Het, (CMalkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

c) OCOR 105 wherein R 105 is (d^alkyl, (C^cycloalkyl, (C^)alkyl-(C3- 
7 )cycloalkyl, Het, (d^lkyOaryl or (CMalkyl)Het, said alkyl, cycloalkyl. 
aryl, Het, (CMalkyl)aryl or (C^alkyOHet being optionally substituted 
withR 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (d^alkyl, (C 3 . 7 )cycloalkyl or (CM)alkyl-(C3- 
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7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkylJHet or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (d^alkyOaryl or (d-ealkyOHet or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^aHcyl, (C^cycloalkyl or (C,. 

6 ) alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and 
R 112 is H, (Ci^alkyl, (C^cycloalkyl or (d^alkyl-CC^cycloalkyl, aryl, 
Het, (d-ealkyl)aryl, (C^alkyl)Het , COOR 11s or S0 2 R 115 wherein R 115 
is (d-ejalkyl, (C^cycloalkyl. or (d-6)alkyl-(C3- 7 )cycloalkyl, aryl, Het, 
(C^alkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-ealkyl)Het, or heterocycle 
being optionally substituted with R 160 ; ' 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl, (Cg. 

7 ) cycloalkyl, (d-6)alkyl-(d- 7 )cycloalkyl, aryl, Het, (d^alkyl)aryl or (C,. 
6 alkyl)Het, said (d-s)alkyl, (C 3 . 7 )cycloalkyl, (C^)alkyl-(C3. 7 )cycloalkyl, 
aryl, Het, (C 1 ^alkyl)aryl or (d-ealkyl)Het being optionally substituted 
with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d- 
6 )alkyl, (C3. 7 )cycloalkyl, (d^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (d-ealkyl)Het, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (d- 
6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d. 6 alkyl)aryl or (d-ealkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (d-6,alkyl optionally 
substituted with R 160 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (d-ealkyl), (d- 7 )cycloalkyl, or (d-e)alkyl- 
(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, or R 124 is OH 
or 0(d. 6 alkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (C^alkyljaryl or (d. 6 alkyl)Het and heterocycle 
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. being optionally substituted with R 160 - 

<C„alk*)aryl and (C«alky,Het being optional* subsftrted with R~ 
3nd ' 

k) CONB ,a R m wherein B'» »i» 

a " dR are ™epe™iei%H,(C, 
Ja*yl (C^cyeloalkyl, (C^JalkyKCJcctoalky,. ^, „«, (C, ' 

>MW orbod, R-and R w are covalenSy 
»«* **. and „ the „ ilrogen „ whte „ ftey are atbched 

fbm. a 5, 6 or 7-membered saturated hetetoeyele. saw alkvl 

mi ^ He , PH0 ^ mA ^ 

heteroeycle being optionally substituted with R'» 

whereinR'»Me« n edas , or 2 subsets seleetedfronv 
tetrazole, halogen, CN, C^atkyt. haloalkyl, COOR™ SO H 
SO*™, OR". N(R«% SO,N(R^, NR ^ R ,« or ' ' 
OON(tf%, ^areh R«-and R~a re as defined above; 

substituted with R 60 ; 1 0 P t,ona,, y 

t 

0rZiS0R,0rN<R *'» R, **R- is as defined above and R«,s: 

R 7 R 8 r9 

™™^de ly i.Het,(C M )alkyl-a^,(c M ,all < y W et, wherein said alkvl 

a*. He,, ,0,^, (c „ )alM ,„ are ^ su J*' ^ 

R'endRSrecovalen 0 ybonded,ogethe, l oformseeond(^,oyc,oell,vlora4 , ■ 
e-membered heterooyde having trom , to 3 heteroalom 0 N 1 * 

orwhenZisNKR^R' either of n'™p«- , selected from 0, N, and S; 

tn.eitnerofR orR ,s covelently bowled to R" to fomi a 
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nitrogen-containing 5-or 6-membered heterocycle; 



Y is O or S; 



5 R 9 is H, (d* alkyl), (C^cycloalkyl or (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl- 
aryl or (C^)alkyl-Het, all of which optionally substituted with R 90 ; or 
R 9 is covalently bonded to either of R 7 or R 8 to form a 5- or 6-membered heterocycle; 

Q is a 6- or 10-membered aryl, Het, (C^) alkyl-aryl, (C^) alkyl-Het, (C^) alkyl- 
10 CONH-aryl or (C^) alkyl-CONH-Het, all of which being optionally substituted with: 



wherein Het is defined as 5- or 6-membered heterocycle having 1 to 4 heteroatoms 
15 selected from O, N, and S, or a 9- or 10-membered heterobicycle having 1 to 5 
heteroatoms selected from O, N and S; and 

R 10 , R 20 , R 60, R 70 , R 90 and R 109 is each defined as: 

- 1 to 4 substituents selected from: halogen, OP0 3 H, N0 2 , cyano, azido, 
20 C(=NH)NH 2 , C(=NH)NH{C,. 6 )alkyl or C(=NH)NHCO(C^)alkyl; or 




.COOH 



or a salt or a derivative thereof; 



- 1 to 4 substituents selected from: 



a) (C^) alkyl or haloalkyl, (C^cycloalkyl, C3.7 spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C^alkenyl, (C^alkynyl, (d*) alkyHCa- 
7 )cycloaikyl, all of which optionally substituted with R 150 ; 



25 



b) OR 104 wherein R 104 is H, (Chalky!), (C^cycloalkyl, or (C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyharyl or (C^alkyl)Het being optionally substituted with 



30 



c) OCOR 105 wherein R 10S is (C^)alkyl, (C^cycloalkyl, (C^)alkyl-(C3. 
7 )cycloalkyl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, aryl, 
Het, (Ci-ealkyl/aryl or (C 1< alkyl)Het being optionally substituted with R 150 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
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independently H, (C^alkyl, (C^cycloalkyl or (C^Jalkyl-^cycloalkyl, aryl, 
Het, (Cealkyljaryl or (C^alkylJHet or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C^alkyOHet or heterocycle being optionally substituted with 



3 150. 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (C^alty-fA. 
7 )cycloalkyl, aryl, Het, (C^alkyharyl or (C^alkyl)Het, and R m is H, CN, (C,. 

6 ) alkyl, (C3-7)cycloalkylor(C 1 . 6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^lkyOaryl, 
10 ( c i^'kyl)Het ( COOR 1,s orS0 2 R 115 whereinR 1,5 is(C^)alkyl,(C3. 

7 ) cycloalkyl, or (C^JalkyKC^cycloalkyl, aryl, Het, (C^alkyl)aryl or <C,. 
ealkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C 1<a ikyl)Het, or 
heterocycle being optionally substituted with R 150 ; 
f) NR-COR- wherein tf» and R«* is each H.'fC^alkyl, ^cycloalkyl, 
(C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het, said (C,. 

6 ) alkyl, (C^cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^lky^Het being optionally substituted with R 150 ; 
9) NR-CONR"'R- wherein R" 8 , r« and R^'is each H, (C^alkyl, (C, 

7 ) cycloalkyl, (C^)all<yl-(C^)cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
or R m and R 120 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (C^JalkyKC^cycloalkyl, aryl, Het, (CsalkyOaryl or (C,. 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 
h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (C^alkyl, (C* 
7 )cycloalky|, (C^alkyHC^cycloalkyl, a 6- or 10-membered aryl, Het, (C,. 
ealkyOaryl or (C^alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 1so ; 
or R 122 is OR 123 or N(R^) a wherein R ,23 and each R 124 is independently H, 
(Chalky!), (C^cycloalkyl, or (C^alkyHCg^cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C^alkyDHet, or R 124 is OH or O(C^alkyl) or both R 124 are 



7) 
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covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyOaryl or 
(Ct^alkyl)Het and heterocycle being optionally substituted withR 150 ; 
i) COR 127 wherein R 127 is H, (C^)alkyl, (C^cycloalkyl or (d-eJalkyKCa- 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C,^alkyl)Het 1 said alkyl, cycloalkyl, 
aryl, Het, (C^alkyOaryl or (d-ealkyl)Het being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is H, (d-ejalkyl, (C^cycloalkyl, or(d-6)alkyl-(C3. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, said (d-s)alkyl, (C3- 
7 )cycloalkyl, or(d-6)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het,' (C^alkyl)aryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^)alkyl, (C3. 
7 )cycloalkyl, (Ci. 6 )alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyi)aryl or (C,. 
6 alkyl)Het, or both R 123 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d-ealkyl)aryl, 
(C^alkyOHet and heterocycle being optionally substituted withR 150 ; 
I) aryl, Het, (d-ealkyl)aryl or (C 1 ^alkyl)Het, all of which being optionally 
substituted with R 1S0 ; and 

wherein R 150 is defined as: 

- 1 to 3 substituents selected from: halogen, OPO3H, N0 2 , cyano, 
azido, C(=NH)NH 2 , C(=NH)NH(C^)alkyl or C(=NH)NHCO(C^)alkyl; 
or 

- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C^cycloalkyl, C 3 . 7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (d-ejalkenyl, (C 2 -8)alkynyl, 
(d-e) alkyl-(C 3 . 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (d-e)alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 6 alkyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

c) OCOR 105 wherein R 105 is (C 1 . 6 )alkyl, (C 3 . 7 )cycloalkyl, (d-eJalkyHd- 
7 )cycloalkyl, Het, (d^alkyl)aryl or (C^alkyOHet, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyljaryl or (d-ealkyl)Het being optionally substituted 
with R 160 ; 
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d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (C^)alkyl-(C3- 
7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (C^alkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 

5 attached to form a 5, 6 or 7-membered saturated heterocycle, said 

alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 16B ; 

e) NR 111 R 112 wherein R 111 is H, (d-e)alkyl, (C^cycloalkyl or (d- 

6 ) alkyl-(C 3 : 7 )cycloalkyl. aryl, Het, (Ci. 6 alkyl)aryl or (C^alkylJHet, and 
10 R" 2 is H, CN, (C^)alkyl, (C 3 - 7 )cycloalkyl or (Ci^alkyl-^cycloalkyl, 

aryl, Het, (C^alkyl)aryl, (C^alkyl)Het , COOR 115 or S0 2 R 1 15 wherein 
R 115 is (C^)alkyl, (C^cycloalkyl, or (d*)alkyl-(C 3 . 7 )cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
15 attached to form a 5, 6 or 7-membered saturated heterocycle, said 

alkyl, cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (d-ealkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (C* 

7 ) cycloalkyl, (C^)alkyl-(C 3 - 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
20 6 alkyl)Het, said (d- 6 )alkyl, (C3- 7 )cycloalkyl, (C,^)alkyl-(C3- 7 )cycloalkyl, 

aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted 
with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d- 

6 ) alkyl, (C3. 7 )cycloalkyl, (d-eJalkyKC^cycloalkyl, aryl, Het, (d- 

25 6 alkyl)aryl or (d-ealkyl)Het, or R 118 is covalently bonded to R 119 and to 

the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (d- 

30 6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d. 6 alkyl)Het or 

heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (d-e)alkyl, (Cs- 

7 ) cycloalkyl, (Ci^)alkyl-(C3. 7 )cycloalkyl, a 6- or 10-membered aryl, Het, 
(d^alkyl)anyl or (C^alkyOHet, said alkyl, cycloalkyl, alkyl-cycloalkyl, 
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aryl, Het, (C^alkyljaryl or (Ci- 6 alkyi)Het being optionally substituted 
with R 160 , or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (C^alkyl), (C^cycloalkyl, or (d-6)alkyl-(C3_ 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH or 
5 0(Ci. 6 alkyl) or both R 124 are covalently bonded together to form a 5, 6 

or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (Ci^alkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

i) COR 127 wherein R 127 is H, (d-ejalkyl, (C^cycloalkyl or (d-e)alkyl- 
10 (C^cycloalkyl, aryl, Het, (d^alkyl)aryl or (d^alkyl)Het f said alkyl, 

cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyOHet being optionally 
substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (d-e)alkyl, (C^cycloalkyl, 
or(d^)alkyl-(C3.7)cycloalkyl, aryl, Het, (d_ 6 alkyl)aryl or (C^alkyl)Het, 
15 said (C^)alkyl, (C 3 . 7 )cycloalkyl, or(d^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, 

(d- 6 alkyl)aryl and (d-6alkyl)Het being optionally substituted with R 160 ; 
and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d- 
5 )alkyl, (C^cycloalkyl, (C 1 ^)alkyl-(C 3 . 7 )cycloalkyl f aryl, Het, (d- 
20 6 alkyl)aryl or (C^alkyijHet, or both R 129 and R 130 are covalently 

bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d- 6 alkyl)aryl, (C^alkyl)Het and 
heterocycle being optionally substituted with R 160 ; 
25 wherein R 160 is defined as 1 or 2 substituents selected from: 

tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 
SR 161 ,S0 2 R 161 ,OR 161 ,N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR l62 COR 162 or 
CON(R 162 ) 2l wherein R 161 and each R 162 is independently H, 
(C^)alkyl, (C^cycloalkyl or (Ci^alkyl^C^cycloalkyl; or both 
30 ' R 162 are covalently bonded together and to the nitrogen to 

which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, 

or a salt thereof, 

with the proviso that, when A is CH, R 2 is phenyl or N-butyl, B is NR 3 , R 3 is Me, K is 
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CH, L is CH, M is CH, Y 1 is O, and Z is NHR 6 , then R 6 is not 



Alternatively, in a first aspect of the invention, there is provided a compound 
represented by Formula la: 




5 wherein: 

AisO, S, NR 1 ,orCR 1 ; 
B is NR 3 or CR 3 ; 

R 1 is selected from the group consisting of: H, (C^alkyl, benzyl, (C M alkylMC*. 
10 ioaryT), (C,* alkyl)-5- or 6-membered heterocycle having 1 to 4 heteroatoms selected 
from O, N, and S, and 5- or 6-membered heterocycle having 1 to 4 heteroatoms 
selected from O, N and S, 

wherein said benzyl and said heteroatom are optionally substituted with from 
1 to 4 substituents selected from the group consisting of: COOH, COO(d« 
15 alkyl), halogen, and (C M alkyl); 

R 2 is selected from the group consisting of: H, halogen, (C^alkyl; (C^cycloalkyl, 
phenyl, 5- or 6-membered heterocycle having 1 to 4 heteroatoms selected from O, 
N, and S, pyridine-N-oxide , and 9- or 10-membered heterobicycle having 1 to 4 
20 heteroatoms selected from O, N and S, 

said phenyl, heterocycle and heterobicycle being optionally substituted with 
from 1 to 4 substituents selected from the group consisting of: halogen, 
C(halogen) 3 ,(C^)alkyl, OH, 0(C^ alkyl), NH 2 , and N(C^alM) 2 ; 

25 R 3 is selected from the group consisting of: 5-, 6- or 7-membered. heterocycle having 
1 to 4 heteroatoms selected from O, N, and S, norbomane, (C^cycloalkyl and 
(C3. 7 )cycloalkyl-(C^ alkyl); 



N, CR 4 , or COR 5 , wherein R 4 is selected from the group consisting of: H, 



WO 03/010141 



24 



PCT/CA02/01128 



halogen, and (C^ alkyl); and R 5 is selected from the group consisting of: H and (C^ 
alkyl); 

KandLisNorCH; 

5 

— represents either a single or a double bond; 

Y is O or S; 
ZisO^orN^R 63 

10 

R 6 is selected from the group consisting of: H, (C^alkyl, (C^cycloalkyl, 
(C^cycloalkyKd-eJalkyl, (C 6 -i 0 )aryl, (C 6 -io)aryl(C 1 ^)alkyl, (C 2 -6)alkenyl, 
(C^cycioalkyKCa^alkenyl, (C^aryKC^alkenyl, N{(C^) alkyl} 2f NHCOO(C 1 . 
6 )alkyl(C6-io)aryl, NHCO(C6-i 0 )aryl, (C^alkyl-S- or 6-atom heterocycle, having 1 to 4 
15 heteroatoms selected from O, N and S, and 9- or 10-atom heterobicycle having 1 to 
4 heteroatoms selected from O, N and S; 

wherein said alkyl, cycloalkyl, aryl, alkenyl, heterocycle are all optionally 
substituted with from 1 to 4 substituents selected from: OH, COOH, 
COO(Ci-6)alkyl, (C^Jalkyl, (C^alkyl-hydroxy, phenyl, benzyloxy, halogen, 
20 (C 2 ^)alkenyl, (C^alkenyKCi^alkyl-COOH, 5- or 6-membered heterocycle 

having 1 to 4 heteroatoms selected from O, N and S, 

wherein said alkyl, cycloalkyl, aryl, alkenyl and heterocycle 
being optionally substituted with from 1 to 4 substituents 
selected from: (C^ alkyl), CF 3 , OH, COOH, 
25 NHC(C^alkyl) 2 , NHCO(C^ alkyl), IMH 2 , NH(d* alkyl), and 

N(C^alkyl) 2 ; 

9- or 10-membered heterobicycle having 1 to 4 heteroatoms selected from O, 
N and S, said heterobicycle being optionally substituted with from 1 to 4 
30 substituents selected from: 

halogen, OP0 3 H, sulfonamide S0 3 H, S0 2 CH 3 , -CONH 2 , 
-COCH 3 , (C 1 . 3 )alkyl, (C 2 ^alkenyl)COOH, tetrazolyl, COOH, 
-CONH 2 , triazolyl, OH, N0 2 , NH 2> -0(0,-6 alkyl)COOH, 
hydantoin, benzoyleneurea, (Ci^)alkoxy, cyano, azido, 
35 -0-(C^)alkyl COOH, -0-(C^)alkyl COO-(C^)alkyl, NHCO(C v 



WO 03/010141 



PCT/CA02/01128 



25 



6 alkyl), -NHCOCOOH, -NHCOCONHOH.-NHCOCONHa, 
-NHCOCONHCH 3l -NHCOfC^alkyl-COOH, 
-NHCOCONH(C^)a!ky|.COOH, -NHCO^cycloalkyl- 
COOH, -NHCONH(C6. 10 )aryl-COOH, - NHCONH(C W0 )aiyl- 
5 COOfC^alkyl, - NHCONHfC^alkyl-COOH,- NHCONH(d. 

sJalkyl-COOfC^alkyl, - NHCONH(C^)alkyl-(C^)alkenyl- 
COOH, - NH(C 1 . 6 )alkyl-(C 6 . 10 )aryl-O(C l< )alkyl COOH, - NH(d. 
eJalkyHC^aryl-COOH, -NHCH 2 COOH, -NHCONH^ 
-NHCO(C,. 6 )hydroxyalkyl COOH, -OCO(C^)hydroxyalkyl 
10 COOH, (C M )cycloalkyl COOH, 




o 



8 , -NHCN, -NHCHO, -NHS0 2 CH 3 , and 
-NHS0 2 CF 3 ; 

6- or 10-membered aryl being optionally substituted with from 1 to 4 
substituents selected from: 
15 halogen, OP0 3 H, sulfonamide S0 3 H, S0 2 CH 3 , -CONH 2 , 

-COCH 3) (C V3 )alkyl. (C 2 ^alkenyl)COOH , tetrazolyl, COOH, 
-CONH 2 , triazolyl, OH, N0 2 , NH 2 , -0(C^ alkyl)COOH, 
hydantoin, benzoyleneurea, (C M )alkoxy, cyano, azido, 
-O-fC^alkyl COOH, -O-fC^alkyl COO-(C^)alkyl, NHCO(C,. 
20 e alkyl), -NHCOCOOH, -NHCOCONHOH.-NHCOCONH;, 

-NHCOCONHCH 3 , -NHCOfC^alkyl-COOH, 
-NHCOCONH^^Jalkyl-COOH.-NHCOCC^cycloalkyl- 
COOH, -NHCONH(C 6 . 10 )aryl-COOH, - NHCONHCC^aryl- 
COO(C^)alkyl, - NHCONHfd^alkyl-COOH,- NHCONH(C,. 
25 e)alkyl-COO(d. 6 )alkyl, . NHCONHfC^alkyHC^alkenyl- 

COOH, - NH(C 1 ^)alkyl-(C 5 . 10 )aryl-O(C 1 . 6 )alkyl COOH, - NH(C,. 
6 )alkyl-(C 6 . 10 )aryl-COOH, -NHCH 2 COOH, -NHCONH 2 , 
-NHCO(C^)hydroxyalkyl COOH, -OCO(C^)hydroxyalkyl 
COOH, (Cg^cycloalkylCOOH, 
o 

1 0H || 
0 . s , -NHCN, -NHCHO, -NHS0 2 CH 3 , and 



30 
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-NHS0 2 CF 3 ; 

coumarin, (C^alkyl-amino, NH(C 1 . 6 alkyl), C(halogen) 3 , 
-NH(C 2 .4)acyl, -NHtCwoJaroyl, -0(Ci^alkyl)-Het; 

5 R 6a is H or (C^ alkyl) covalently bonded to either R 7 or R 8 to form pyrrolidine; 
orZis 




wherein 

10 W is CR 7 R 8 wherein R 7 and R 8 are each independently H, (C1-6 alkyl), (C3.7 

cycloalkyl), (C1-6 alkyl)phenyl f (C1-6 alkyl)-(C 3 . 7 cycloalkyl). (C3-7 cycloaIkyl)-( alkyl), 
(C3.7 cycloalkyl)-(C 2 ^ alkenyl), (d-e alkyl)-OH, phenyl, CH 2 biphenyl, 5- or 
6-membered heterocycle having from! to 4 heteroatoms selected from O, N, and S, 
9- or 10-membered heterobicycle having 1 to 4 heteroatoms selected from O, N, and 

15 S, (Ci-e alkyl)-5- or 6-membered heterocycle having froml to 4 heteroatoms selected 
from O, N, and S, or (d-e alkyl)-9- or 10-membered heterobicycle having 1 to 4 
heteroatoms selected from O, N, and S, 

or R 7 and R 8 are covalently bonded together to form (C3.7 cycloalkyl), 4-, 5- or 
6-membered heterocycle having froml to 4 heteroatoms selected from 0, N, and S; 
20 or one of R 7 or R 8 is covalently bonded to R 9 to form a pyrrolidine; 

wherein said. alkyl, cycloalkyl, heterocycle, heterobicycle, phenyl are 
optionally substituted with from 1 to 4 substituents selected from the group 
consisting of: OH, COOH, (d-e alkyl), (C M alkenyl), CONH 2 , NH 2 , NH(d-e 
alkyl), N(C^alkyl)2, NHCOCOOH, NHCOCON(d-e alkyl) 2 , NHCOCONH(d-6 
25 alkyl), SH, S(d-e alkyl), NHC(=NH)NH 2 , halogen, and COO(C^alkyl); 

R 9 is H or (d-e alkyl); and 

Q is selected from the group consisting of: (C^alkylJCONHaryl, 6-, 9-, or 
30 10-membered aryl, biphenyl, 5- or 6-atom heterocycle having 1 to 4 heteroatoms 
selected from O, N and S, 9- or 10-membered heterobicycle having 1 to 4 
heteroatoms selected from O, N and S; 
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wherein said aryl, biphenyl, heterocycle and heterobicycle are all optionally 
substituted with from 1 to 4 substituents selected from: OH, COOH, 
COO(C^)alkyl, (C^alkyl, (C^alkylCOOH, (C M alkyl)(Cw alkynyl), 
(C 1< )alkyl-hydroxy, phenyl, benzyloxy, halogen, (C^alkenyl, (C 2 ^)alkenyl- 
(C^)alkyl-COOH, 5- or 6-membered second heterocycle having 1 to 4 
heteroatoms selected from O, N and S, NH-5- or 6- membered second 
heterocycle having 1 to 4 heteroatoms selected from O, N, and S, 
wherein said second heterocycle and phenyl being optionally 
substituted with from 1 to 4 substituents selected from: (Ce alkyl), 
CF 3) OH, (C^alkyl) COOH, 0(C^alkyl)COOH, (Chalky!) COO(d. 
6 alkyl), CH 2 phenyl, COO(C^ alkyl), (d.6alkyl)0(d. 8 3lkyl), COOH, 
NCH(C^3lkyl) 2) NCO(C,^ alkyl), NH 2 , NH(C^ alkyl), halogen, and 
N(C^alkyl) 2 ; 

halogen, OP0 3 H, benzyl, sulfonamido, SH, SOCH 3 , S0 3 H, S0 2 CH 3 , S(C,^ 
alkyl)COOH, -C0NH 2 , -COCH 3l (C^alkyl, (C 2 ^3lkenyl)COOH 

wherein ssid slkenyl is optionally substituted with from 1 to 2 

(d-e alkyl) substituents, 
(C^alkenylJCOOfC^slkyl), tetrszolyl, COOH, triazolyl, OH, N0 2 , NH 2 , , - 
0(d. s alkyl)COOH, hydantoin, benzoyleneurea, (C M )3lkoxy, (C M )3lkoxy(C^ 
3lkyl)C0OH, cysno, azido, -0-(C^)alkyl COOH, -0-(C,^)3lkyl 
COO-td^alkyl, -NHCOCOOH, -NHCOCONHOH,-NHCOCONH 2 , 
-NHCOCONHCH 3) -NHCO(C^)alkyl-COOH, -NHCOCONH(d. 6 )alkyl-COOH, 
-NHCO(C 3 . 7 )cycloalkyl-COOH, -NHCONH(C6.i 0 )aryl-COOH, - NHCONH(C 6 . 
io)3ryl-COO(Ci. 6 )alkyl, - NHCONHfd^alkyl-COOH,- NHCONH(C^)alkyl- 
COO(C^)alkyl, - NHC0NH(C u )alkyl-(C«)3lkenyl-C00H, - NH(C^)3lkyl-(C6. 
^Jsryl-Ofd^slkyl COOH, - NHtd^lkyKd-^aryl-COOH, -NHCH 2 COOH, 
-NHCONHa-NHCO^^Jhydroxyslkyl COOH, -OCO(C^)hydroxyalkyl 
COOH, (OnOcycloalkyl COOH, 

° S - 0 , -NHCN, -NHCHO, -NHS0 2 CH 3 , 

-NHS0 2 CF 3 , coumarin, (C^alkyl-amino, NH(C 1 . 6 alkyl) 2 , C(halogen) 3 , 
-NH(C M )acyl, -NH(C,Mo)aroyl, 

-CONH(C^alkyl), -C0(C^)3lkyl-C00H, -CONH(C^)alkyl-COOH, 
-CO-NH-alanyl, -CONH(C M )alkylN(C 1 ^alkyl) 2 , -CONH(C M ) alkyl-Het 
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-CONH(C 2 ^) a!kyl-(COOH)-Het -CONH(C^ alkyl) (OH)(C,. 2 a!kyl)OH, 
-CONH(C^) alkyl-COOH, -CONH(C 6 . 10 ary!), -CONH-Het, 
-CONH(C6-io) aryl-COOH, -CONH(C 6 . 10 ) aryl-COO(C^) alkyl, 
-CONH(C^) alkyl-COO^^) alkyl, -CONH(C 6 .i 0 ) aryl-(Ci-6)alkyl-COOH, and 
5 -CONH(C6_ 10 ) aryl-(C 2 ^)alkenyl-COOH, 

or a salt thereof. 

In a third aspect of the invention, there is provided a compound of the formula I, or a 
pharmaceutical^ acceptable salt thereof, as an inhibitor of RNA dependent RNA 
10 polymerase activity of the enzyme NS5B, encoded by HCV. 

In a fourth aspect of the invention, there is provided a compound of the formula I, or 
a pharmaceutical^ acceptable salt thereof, as an inhibitor of HCV replication. 

15 In a fifth aspect of the invention, there is provided a method of trejating or preventing 
HCV infection in a mammal, comprising administering to the mammal an effective 
amount of a compound of formula I, or a pharmaceutical^ acceptable salt thereof. 

In a sixth aspect of the invention, there is provided a pharmaceutical composition for 
20 the treatment or prevention of HCV infection, comprising an effective amount of a 
compound of formula I, or a pharmaceutical^ acceptable salt thereof, and a 
pharmaceutical^ acceptable carrier. 

According to a specific embodiment, the pharmaceutical compositions of this 
25 invention comprise an additional immunomodulatory agent. Examples of additional 
immunomodulatory agents include but are not limited to, a-, (J-, 5- y-, and a>- 
interferons. 

According to an alternate embodiment, the pharmaceutical compositions of this 
30 invention may additionally comprise an antiviral agent. Examples of antiviral agents 
include, ribavirin and amantadine. 

According to another alternate embodiment, the pharmaceutical compositions of this 
invention may additionally comprise other inhibitors of HCV protease. 

35 
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According to yet another alternate embodiment, the pharmaceutical compositions of 
this invention may additionally comprise an inhibitor of other targets in the HCV life 
cycle, such as helicase, polymerase, metalloprotease or IRES. 

In a seventh aspect of the invention, there is provided a use of a compound of 
formula I, for the manufacture of a medicament for the treatment of HCV infection. 

In a eighth aspect of the invention, there is provided a use of a compound of formula 
I, to prevent HCV infection. 

In an ninth aspect of the invention, there is provided a use of a compound of formula 
I, as an HCV polymerase inhibitor. 

In a tenth aspect of the invention, there is provided an intermediate of formula (1a) or 



wherein A, B, K, L, and M are as described herein and PG is H or a carboxy 
protecting group. 

In a eleventh aspect of the invention, there is provided a process for producing 
compounds of formula (iii), 



wherein A, R 2 , B, K, L, M, and PG are as described herein, 
comprising: 

a) coupling, in the presence of a metal catalyst (such as, for example, Pd, Ni, Ru, 
Cu), a base and an additive (such as a phosphine ligand, Cu salt, Li salt, 
ammonium salt, CsF) in an appropriate solvent, intermediate (1a) 




o 




(mo 
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OPG 



with R 2 -X, wherein R 1 , R 3 , K, L, M and PQ are as described herein and X is (bt not 
limited to ): Sn(C^alkyl) 3 , Sn(aryl) 3l metal halide, B(OH) 2l and B(0(C^)alkyl) 2 to 
produce compounds of formula (iii). 



In an alternative to the eleventh aspect of the invention, there is provided a process 
for producing compounds of formula (iii), 



wherein A, R 2 , B, K, L, M, and PG are as described herein, 
10 comprising: 

b) coupling, in the presence of a metal catalyst (such as, for example, Pd, Ni, Ru, 
Cu), a base and an additive (such as a phosphine ligand, Cu salt, Li salt, 
ammonium salt, CsF) in an appropriate solvent, intermediate (1b) 



1b 

15 with R 2 -X', wherein X 1 is halide, OSCMC^alkyl), OS0 2 Ar, OS0 2 CF 3 and the like, and 
M is a metal such as Li, Sn(C 1 . 6 alkyl)3, Sn(aryl) 3l B(OH) 2 , B(OC 1 - 6 alkyf) 2 , metal halide, 
to produce compounds of formula (iii). 

In an thirteenth aspect of the invention, there is provided an intermediate compound 
20 represented by formula 1c: 



o 






1c 

wherein A, R 2 , B, K, L, M, R 7 and R 8 are as defined herein, or a salt, or a derivative 
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thereof. 

In an fourteenth aspect of the invention, there is provided a process for producing 
compounds of formula I, comprising: 
5 a) coupling, in a mixture containing an aprotic solvent, or no solvent, a coupling 
agent, and at a temperature of about 20 °C to about 170 °C, and intermediate 1c: 




1c 

with amine Q-NH 2 so as to produce compounds of formula I, wherein A, R 2 , B, R 7 , 
R 8 , Q, K, L, and M are as defined herein. 

10 

In an fifteenth aspect of the invention, there is provided an intermediate compound 
represented by formula 1d: 




1d 

wherein A, R 2 , B, K, L, M, R 7 and R 8 are as defined herein or a salt or a derivative 
15 thereof. 

In a sixteenth aspect of the invention, there is provided a process for producing 
compounds of formula I, comprising: 

a) coupling, in a mixture containing an appropriate solvent, or no solvent, a coupling 
20 agent, and at a temperature of about 20 °C to about 170 °C, and intermediate 1 d: 




1d 

with amine Q-NH 2 so as to produce compounds of formula I, wherein A, R 2 , B, R 7 , 
R 8 , Q, K, L, and M are as defined herein. 

25 In a seventeenth aspect of the invention, there is provided a method of treating or 
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preventing HCV infection in a mammal, comprising administering to the mammal an 
effective amount of a compound of formula I, or a pharmaceutically acceptable salt 
thereof in combination with another anti-HCV agent 

5 DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

The following definitions apply unless otherwise noted: 

As used herein,, the terms "(Q-s) alkyl", "(C M ) alkyl" or "(C^) alkyl", either alone or in 
combination with another radical, are intended to mean acyclic straight or branched 
chain alkyl radicals containing up to three, four and six carbon atoms respectively. 
Examples of such radicals include methyl, ethyl, propyl, butyl, hexyl, 1-methylethyl, 1- 
methylpropyl, 2-methylpropyl, 1,1-dimethyIethyl. 

As used herein, the term "(QhO alkenyl", either alone or in combination with another 
radical, is intended to mean an unsaturated, acyclic straight chain radical containing 
two to six carbon atoms. 

As used herein, the term (C2-6) alkynyr either alone or in combination with another 
group, is intended to mean an unsaturated, acyclic straight chain sp hybridized 
radical containing 2 to six carbon atoms. 

As used herein, the term "(C^y) cycloalkyl" , either alone or in combination with 
another radical, means a cycloalkyl radical containing from three to seven carbon 
atoms and includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. 

As used herein, the term "(Cs-rjcycloalkenyl", either alone or in combination with 
another radical, means an unsaturated cyclic radical containing five to seven carbon 
atoms. 

As used herein, the term "carboxy protecting group" defines protecting groups that 
can be used during coupling and are listed in Greene, "Protective Groups in Organic 
Chemistry", John Wiley & Sons, New York (1981) and The Peptides: Analysis, 
Synthesis, Biology*, Vol. 3, Academic Press, New York (1981), the disclosures of 
which are hereby incorporated by reference. 
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The oc-carboxyl group of the C-terminal residue is usually protected as an ester 
(CPG) that can be cleaved to give the carboxylic acid. Protecting groups that can be 
used include: 1) alkyl esters such as methyl, trimethylsilylethyl and f-butyl, 2) aralkyl 
5 esters such as benzyl and substituted benzyl, or 3) esters that can be cleaved by 
mild base treatment or mild reductive means such as trichloroethyl and phenacyl 
esters. 

As used herein, the term "aryr, or "6- or 10-membered aryl" either alone or in 
10 combination with another radical means aromatic radical containing six or ten carbon 
atoms, for example phenyl or naphthyl. 

As used herein the term heteroatom means O, S or N. 

15 As used herein, the term "heterocycle", either alone or in combination with another 
radical, means a monovalent radical derived by removal of a hydrogen from a five- 
six-, orseven-membered saturated or unsaturated (including aromatic) heterocycle 
conta,n,ng from one to four heteroatoms selected from nitrogen, oxygen and sulfur 
Furthermore, "heterobicyclic" as used herein, means a heterocycle as defined above 
20 fused to one or more other cycle, be it a heterocycle or any other cycle. Examples of 
such heterocycles include, but are not limited to, pyrrolidine, tetrahydrofuran 
thiazolidine, pyrrole, thiophene, coumarin, hydantoin, diazepine, 1 H-imidazole, 
isoxazole, thiazole, tetrazole, piperidine, 1 ,4-dioxane, 4-morpholine, pyridine, ' 
pyridine-N-oxide, pyrimidine, thiazolo[4,5-b]-pyridine, quinoline, or indole, or the 
25 following heterocycles: 
o 

Ah s\ 

S A C > 0 O U a) 

S O ^ \ 1 , N — ^ , N-N 

As used herein, the term "9- or 10-membered heterobicycle" or "heterobicycle" either 
alone or in combination with another radical, means a heterocycle as defined above 
fused to one or more other cycle, be it a heterocycle or any other cycle. Examples of 
such heterobicycles include, but are not limited to, thiazolo[4,5-b]-p y ridine, quinoline, 
or indole, or the following: 



30 
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As used herein, the term "Het" defines a 5- or 6-membered heterocycle having 1 to 4 
5 heteroatoms selected from O, N, and S, or a 9- or 10-membered heterobicycle 
having 1 to 5 heteroatoms wherever possible, selected from O, N and S. 

As used herein, the term "halo" means a halogen atom and includes fluorine, 
chlorine, bromine and iodine. 

10 

As used herein, the term "haloalkyl" is intended to mean an alkyl that is described 
above in which each hydrogen atom may be successively replaced by a halogen 
atom, for example CH 2 Br or CF 3 . 

1 5 As used herein, the term "metal halide" is intended to mean any metal that is bonded 
to a halogen atom for use in a metal-catalyzed cross-coupling reaction. Examples of 
such metal halides include, but are not limited to, -MgCI, -CuCI, or -ZnCI and the like. 

As used herein, the term "OH" refers to a hydroxyl group. It is well known to one 
20 skilled in the art that hydroxyl groups may be substituted by functional group 

equivalents. Examples of such functional group equivalents that are contemplated 
by this invention include, but are not limited to, ethers, sulfhydryls, and primary, 
secondary or tertiary amines. 

25 As used herein, the term "SH" refers to a sulfhydryl group. It is intended within the 
scope of the present invention that , whenever a "SH" or "SR" group is present, it 
can also be substituted by any other appropriate oxidation state such as SOR, S0 2 R, 
or S0 3 R. 

30 It is intended that the term "substituted" when applied in conjunction with a radical 
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having more than one mo ie<y ouch as ft^lkyhayl. w C^kyi-Het, such 
oubsMon applias ,„ botn moleBes UW| me ^ ^ „ 
be substituted with the defined substituents. 

5 ^^ IMhe,emX0Wre '- to "^*ecid gro u P . hisweiiknown 
to one sMedinmeantoatcaitayiicacid groups may be subs^uted bygone, 
group equivalents. Examples of such >mXonal group ^ 

^ ' nC,Ude ' ^ ' im,,ed '°' — — 

10 

As used herein, the term functonal group equivalent- Is Intended to mean an 
element or a subs«,u«ed derived thereof, that Is reptaoeabie by anomer element 
that has s,m,lar electronic, hybridization or bonding properties. 

15 As used herein, the term -metal catatysr la intended to mean a metai such'aa 
P*to. (0) or palladium » « fe „ . ^ fo , ^ ^ 

lo. Pd(Ph*, PoVO, Pd(OAc) 2 , PdCI 2 , and the like. Alternate meals that can 
cato^e crossooupiing ieac«ons include, bu, are no, limited tot Ni,acac fc , Ni(OAc) 2 , 
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tag or photorea*e group-. The term "detectable iabei- refers to any group mat 

zt 7 ,o *: ~ se or ,o a ™ - ,he ^ ^ ~ 

when me compound ,s associated with «. phrase target, such labef allows 

injured and ,uan«iod. E^^^.^^^ ^ 
no. Umited to, fluoresce ,ahe te , ohemiiuminescen, labels, calorimetric labels 

™ TT iS ° ,0PeS ^ ^ ta8S 8UCh as "* ^ch fabela 

a. fdached to me compound o, to potymerasa by wet, known memods. 
The term affinity tog- mea ns a ligarid (tha, is linked to the polymerase or to a 
compound „, ». inven8on) ^ ^ ^ ^ ^ 

to exhac, hem a solution fha enffly to whW, me ligand is attached. Examples of 
such Uganda include b,o S n or a derivative theraof, a hisbdine peptide a 
Pennine, an amyloaa sugar moiety o, a defined eptopa ^cognizable by a 
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specific antibody. Such affinity tags are attached to the compound or to the 
polymerase by well-known methods. 

The term "photoreactive group" means a group that is transformed, upon activation 
5 by light, from an inert group to a reactive species, such as a free radical. Examples 
of such groups include, but are not limited to, benzophenones, azides, and the like. 

As used herein, the term "pharmaceutical^ acceptable salf includes those derived 
from pharmaceutical^ acceptable bases and is non-toxic. Examples of suitable 
10 bases include choline, ethanolamine and ethylenediamine. Na + , IC, and Ca^ salts 
are also contemplated to be within the scope of the invention (also see 
Pharmaceutical salts, Birge, S.M. et al., J. Pharm. ScL, (1977), 66, 1-19, 
incorporated herein by reference). 

15 Preferred embodiments 

Core: 

Preferably, compounds of the present invention have the following formula (II): 

o 




wherein, preferably, A is O, S, or NR 1 . 

20 

More preferably, A is NR 1 . 

Preferably, compounds of the present invention have the following formula (III): 




25 wherein, preferably, B is NR 3 . 

With respect to compounds of formula (II) and (111), preferably, M, K and L is CH or 
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N. More preferably, M, K and L is CH. 

More preferably, compounds of the present invention have the following formulae: 



o 



5 




Preferably R 1 is selected from the group consisting of: H or (C^)alkyl. More 
preferably, R 1 is H, CH 3 , isopropyl, or isobutyl. Even more preferably, R 1 is H or CH 3 . 
Most preferably, R 1 is CH 3 . 



Preferably, R* is CON(R 22 ) 2 , wherein each R 22 is independently H, (C^alkyl, (C 3 . 
7 )cycloalkyl, (C„)cycloalkenyl, 6 or 10-membered aryl or Het, or both R 22 are bonded 
together to form a 5, 6 or 7-membered saturated heterocycle with the nitrogen to 
which they are attached; 

or R 2 is selected from: H, halogen, (C^)alkyl, haloalkyl, (C^alkenyl, (C 5 . 
7 )cycloalkenyl, 6 or 10-membered aryl or Het; wherein each of said alkyl, haloalkyl, 
(C^alkenyl, ( c s-7)cycloalkenyl, aryl or Het is optionally substituted with R 20 , wherein 
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R 20 is defined as: 

- 1 to 4 substituents selected from: halogen, N0 2f cyano, azido, C(=NH)NH 2 , 
C(=NH)NH(C^)alkyl or C(=NH)NHCO(C^)alkyl; or 
- 1 to 4 substituents selected from: 
5 a) (d-a) alkyl or haloalkyl, (C^cycloalkyl, (C^alkenyt, (C^alkynyl, (d-e) 

alkyHQ^cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C 3 . 7 )cycloalkyl, or (C^alkyHCs- 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (d^alkyOaryl or (d-ealkyl)Het being optionally substituted with 

10 R 150 ; 

c) OCOR 105 wherein R 105 is (C^alkyl, (C^cycloalkyl, (C^)alkyl-(C3- 
7 )cycloaIkyl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl,. cycloalkyl, aryl, 
Het, (d-ealkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 

15 independently H, (C^alkyl, (C^cycloalkyl or (d-6)alkyl-(C3- 7 )cycloalkyl, aryl, 

Het, (Ci^alkyl)aryl or (d^alkyl)Het or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (C^alkyOHet or heterocycle being optionally substituted with 

20 R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C 3 . 7 )cycloalkyl or (d-6)alkyl-(C 3 . 
7 )cycloalkyt, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (d- 
6 )alkyl, (C 3 - 7 )cycloalkyl or (d^alkyHQ^cycloalkyl, aryl, Het, (C 1 . 6 alkyl)aryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 is (C M )alkyI, (C3. 

25 7 )cycloalkyl, or (C^alkyKCs-^cycloalkyl, aryl, Het, (C t . 6 alkyl)aryl or (d- 

6 alkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (d-6alky!)aryl or (C^alkylJHet, or 
heterocycle being optionally substituted with R 150 ; 

30 f) NR 116 COR 117 wherein R 116 and R 117 is each H, (d-ejalkyl, (C^cycloalkyl, 

(C^Jalkyl^C^cycloalkyl, aryl, Het, (C^alkyOaryl or (d. 6 alkyl)Het, said (d- 
6 )alkyl, (C 3 . 7 )cycloalkyl, (Ci^alkyl^C^cycloalkyl, aryl, Het, (d-ealkyl)aryl or 
(C^alkyl)Het being optionally substituted with R 150 ; 
g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^)alkyl, (C3. 
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^cycloalkyl, (C^alkyl-^cycloalkyl, aryl, Het, (C^lkyl>aryl or (C, 
6 alkyl)Het, or R- is covalently bonded to R»° and to the nitrogen to whioh 
they are attached to form a 5, 6 or 7-membered saturated heterocyde- 
or R and R'» are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocyde- 
sa.d alky,, cycloalkyl, (C 1 ,)alky1-(C, 7 )cycloa.kyl, a* Het, (C^aryi or ( Cl 
6 alkyl)Het or heterocyde being optionally substituted with R 150 - 
h) NR-COCOR- wherein R« and R-, s each H, (Chalky,, ( C , 
r)cyclo«Ik^ (0,^^0^^)0^010811^. a e- or 10-merabeied oyf Het ( Cl 
ealkyDary. or (C^lkylJHet, said alkyl, cycloalkyl, alkyl-cycloalkyl, ary, Het' 
(C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 1W - 
orR-isOR-orN(R-) 2 wherein R 123 and each R- is independently H 
(Ct^alkyl), (C^cydoalkyl, or (CLsJalkyl-^cycloalkyl, aryl Het (C, ' 
ealkyDaryl or (C^alkyDHet, or R« is 0 H or O^alkyl) or both R- are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocyde, said alky., cycloalkyl, alky.-cydoa.kyl, aryl, Het, (Cheryl or 
(C^alkyl)Het and heterocyde being optionally substituted with R 1S0 - 
0 COR- wherein R~ is H, (Chalky., (C, 7 )cycloalkyi or (C^alky.'-^ 
7 )cyc.oa.kyl, aryl, Het, (C^ar* or (C„a,ky,)Het, said alkyl, cycloalkyl 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 1 »- 
J) COOR- wherein R« is H, (Chalky., (C, 7 )cydoa.kyl, or^^alkyl-fC, 
Cycloalkyl, aryi, Het, (C^alkyijary. or (C^,kyl)Het, said (C^alkyl, (C 3 
Cycloalkyl, or(C 1 .,alky.-(C, 7 )cyc.oa.kyl, ary,. Het, (C.alkyljaryl and (C, 
6 alkyl)Het being optionally substituted with R ,5 °- 
k) OONH-r. wherei;n Rl29 and Rl30 are jndependently H 

Cycloalkyl, (C 1 ,)alkyi-( C , 7 )cyc.oalk^ aryi, Het, (C^alkyDaryi or (C, 

nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocyde, said alky,, cycloalkyl, alky,-cydoalky,, ary., Het, (Cheryl, 
(C,-6alkyl)Hetand heterocyde being optionally substituted withR 150 - 
0 ary,, Het, (C1-6a.ky.)aryl or (Cl -6alkyl)Het, all of which being optionally 
substituted with R ,5B , wherein R 150 is preferably: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 

- 1 to 3 substituents seleded from: 
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a) (Ci-e) alkyl or haloalkyl, (C3-7)cycloalkyl, (C 2 ^)alkenyl, (C^alkynyl, 
(C^) alkyl-(C3. 7 )cycloa[kyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl) or (C^cycloalkyi, said alkyl or 
cycloalkyl optionally substituted with R 160 ; 

d) SR 108 , S0 3 H, SO 2 N(R 10B ) 2 or SO 2 N(R 10B )C(O)R 108 wherein each 
R 108 is independently H, (C^)alkyl, (C^cycloalkyl or (Ci-6)alkyl-(C3- 
7 )cycloalkyl, aryl, Het, or both R 108 are covalently bonded together and 
to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het and 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (d^alkyl. or (C 3 . 7 )cycloalkyl, andR 112 
is H, (C^)aikyl or (C^cycloalkyl, COOR 115 or S0 2 R 115 wherein R 115 
is (d-ejalkyl or (C^cycloalkyt, or both R 111 and R 112 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl and heterocycle being optionally substituted withR 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^Jalkyl or.(Ca- 
7 )cycloalkyl said (C^)alkyl and (C 3 . 7 )cycloalkyl being optionally 
substituted with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d. 
6 )alkyl or (C 3 . 7 )cycloalkyl, or R 118 is covalently bonded to R 119 and to 
the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, and 
heterocycle being optionally substituted with R 180 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^alkyl or (C^cycloalkyl, 
said alkyl and cycloalkyl being optionally substituted with R 160 ; 

or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (C^alkyl) or (C^cycloalkyl, or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl and heterocycle being optionally 
substituted with R 1S0 ; 

i) COR 127 wherein R 127 is H, (C^alkyl or (C^cycloalkyl, said alkyl 
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and cycloalkyl being optionally substituted with R 160 ; 

j) COOR 128 wherein R 128 is H, (C^alkyl or (C^cycloalkyl, said 

(C^)alkyl and (C^cycloalkyl being optionally substituted with R 160 ; 

and 

5 k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C,. 

6 )alkyl or (C 3 . 7 )cycloalkyl, or both R 129 and R 130 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
heterocycle being optionally substituted with R 160 ; 
10 wherein R 160 is defined as 1 or 2 substituents selected from: 

halogen, CN, C^alkyl, haloalkyl, COOR 161 , OR 161 , N(R 162 ) 2 , 
S0 2 N(R 162 ) 2 , NR 162 COR 162 or CON(R 162 ) 2 , wherein R 161 and 
each R 162 is independently H, (C^)alkyl, (C^cycloalkyl or (C,. 
6 )alkyl-(C3. 7 )cycloalkyl; or both R 1sz are covalently bonded 
1 5 together and to the nitrogen to which they are attached to form 

a 5, 6 or 7-membered saturated heterocycle. 

More preferably, R 2 is selected from: aryl or Het, each optionally monosubstituted or 
disubstituted with substituents selected from the group consisting of: halogen, 
20 haloalkyl, N 3 , or 

a) (Chalky! optionally substituted with OH, 0(C^)alkyl or SO 2 (0 14 
alkyl); 

b) (C^alkoxy; 

e) NR 111 R 112 wherein both R 111 and R 112 are independently H, (C^alkyl, 
25 (C3- 7 )cycloalkyl, or R 112 is 6- or 1 0-membered aryl, Het, (C^alkyl-aryl 

or (C,. 6 )alkyl-Het; or both R 111 and R 112 are covalently bonded together 
and to the nitrogen to which they are attached to form a nitrogen- 
containing heterocycle, each of said alkyl, cycloalkyl, aryl, Het, alkyt- 
aryl or alkyl-Het; being optionally substituted with halogen or: 
30 - OR 2h or N(R 2h ) 2 , wherein each R 2h is independently H, (d_ 

6 )alkyl, or both R 2h are covalently bonded together and to the 
nitrogen to which they are attached to form a nitrogen- 
containing heterocycle; 

f) NHCOR 117 wherein R 117 is (C^)alkyl, OfC^alkyl or 0(C 3 . 7 )cycloalkyl; 
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i) CO-aryl; and 

k) CONH 2 , CONH(C^alkyl), CON(C^alky!) 2 , CONH-aryl, or CONHd. 
6 alkyl aryt. 



5 Still, more preferably, R 2 is aryl or Het, each optionally monosubstituted or 
disubstituted with substituents selected from the group consisting of: halogen, 
haloalkyl, or 

a) (C^)alkyl optionally substituted with OH, 0(C^)alkyl or SO^Cm- 
ealkyl); 

10 b) (C^)alkoxy; and 



e) NR 111 R 112 wherein both R 111 and R 112 are independently H, (Cvejalkyl, 
(C^cycloalkyl, or R 112 is 6- or 10-membered aryl, Het, (C^alkyl-aryl 
or (C^alkyl-Het; or both R 111 and R" 2 are covalently bonded together 
and to the nitrogen to which they are attached to form a nitrogen- 



15 



containing heterocycle, each of said alkyl, cycloalkyl, aryl, Het, alkyl- 
aryl or alkyl-Het; or being optionally substituted with halogen or: 

- OR 2h or N(R 2h ) 2 , wherein each R 2 * 1 is independently H, (d. 



20 



6 )alkyl, or both R 2h are covalently bonded together and to the 
nitrogen to which they are attached to form a nitrogen- 
containing heterocycle. 



Even more preferably, R 2 is phenyl or a heterocycle selected from: 





, all of which optionally substituted 



25 as defined above. 



Even more preferably, R 2 is selected from the group consisting of: 
H, Br, CONHCH 3 ,CON(CH 3 ) 2 , CONH 2 , CH=CH 2 , 
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Preferably, R 3 is selected from (C 3 .7)cycloalkyl, (C^cycloalkenyl, (C6-io)bicycloalkyl, 
5 (Ce-iojbicycloalkenyl, 6- or 10-membered aiyl, or Het. More preferably, R 3 is (C3. 
7 )cycloalkyl. Most preferably, R 3 is cyclopentyl, or cyclohexyl. 

Y: 

Preferably Y 1 is O. 

Preferably, Z is OR 6 wherein R 6 is (C^alkyl)aryl substituted with: 
- 1 to 4 substituents selected from: 

a) (C^)alkyl substituted with R 150a , haloalkyl, (C^cycloalkyl, C3.7 
spirocycloalkyl optionally containing 1 or 2 heteroatom, (C^alkenyl, (C 2 . 
8 )alkynyl, (C^) alkyKQ^cycloalkyl, said haloalkyl, cycloalkyl, spirocycloalkyl, 
alkenyl, alkynyl and alkyl-cycloalkyl being optionally substituted with R 150 , 
wherein R 1SOa is the same as R 150 but is not COOR 1S0b , N(R 150b ) 2 , 
NR 160b C(O)R 150b , OR 150b , SR 150b , SOaR 150 ", SO 2 N(R 150b ) 2 , wherein R 150b is H 
or unsubstituted Ci. 6 alkyl; 

b) OR 104 wherein R 104 is (Chalky!) substituted with R 150 , (C^cycloalkyl, or 
(C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, said 
cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het being optionally 
substituted with R 150 ; 

d) SR 108a , SO 2 N(R 108a ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (Ci^alkyl, (C^cycloalkyl or (C^alkyHC^cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C t< alkyl)Het or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C1. 
6 alkyl)aryl or (d^alkyl)Het or heterocycle being optionally substituted with 
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R 1S0 , wherein R 108a j s the samp ««= a^a h . . 
L , ' ^""W^ » (C^JHet. and R ,12 isH cm rr 

onsubetituted a** or both R 1 " and „.« aro " M " not « 
RlS0 , r . , Were ' nR andR ,sea ^(C^alky| substituted wfth 

«al*yl)Het, or fl™ is covalently bonded to R'» « „,<, «. 

Ihey are attached to form a 5 6 orTm k ^ to * *> «*•* 

or R"' and R'» are Cambered saturated heterocycle; 

ealkyOHetorheterocvrtPhom a- ' ^"^Oaryl or (C,. 

h% LLm ^ ° 9 ° Pt,0nal 'y su bstituted with R 1 *>- 

h) NR 12, C0C0R 122 wherein R'«iou „ 

Mmi24, wneremR , s H or C^alkyl and R 122 is OR 123 or 

N(R 124 ) 2 wherein R 1a and each R^icinw 1 ' 
****** or (Caikv re , " % K <C "**' (C * 

togethert term a " " "* 

-^ehein^ 

J) COOR- wherein R- is (0^)3^3,^;^ 

or(C 1 ,)alky|-(C, 7 )cycloalM,arylHet rc a.^n , ' ^^'W 
7 )cycloa (ky ,, or(Cl 6)alkvl * * ' (Cl - 6a,ky,)ary ' 0r ^'kyOHet, said (C, 
W (C^alkyl-^cycloaJkyJ, aryf, Het, (C,,aiky,)ary, and (C, 
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6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d-e)alkyl, (Ca- 
7 )cycloalkyl, (d-eJalkyl^C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
6 alkyl)Het, provided that when R 129 is H or unsubstituted alkyl, R 130 is not H or 
5 unsubstituted alkyl, or both R 129 and R 130 are covalently bonded together and 

to the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, said alkyl, cycloaikyl, alkyl-cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl, (C^alkyl)Het and heterocycle being optionally substituted with 

R 150. 

10 I) aryl, Het, (C^alkyl)aryl or (d-ealkyl)Het, all of which being optionally 

substituted with R 150 ; wherein R 150 is: 

- 1 to 3 substituents selected from: halogen or azido; or 
- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C 3 . 7 )cycloalkyl, spirocycloalkyl 

15 optionally containing 1 or 2 heteroatom, (Q^alkenyl, (C 2 -8)alkynyl, 

(d-e) alkyl-(C3- 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl- 
(C^cycloalkyl, aryl, Het, (C^alkyljaryl or (C 1 ^alkyl)Het, said alkyl, 
cycloaikyl, aryl, Het, (d. 5 alkyl)aryl or (d. 6 alkyl)Het being optionally 

20 substituted with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (d-e)alkyl, (C 3 . 7 )cycloalkyl or (C^alkyHdj. 
7 )cycloalkyl, aryl, Het, (d-ealkyl)aryl or (d-ealkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 

25 attached to form a 5, 6 or 7-membered saturated heterocycle, said 

alkyl, cycloaikyl, aryl, Het, (C^alkyl)aryl or (d^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (d^alkyl, (C 3 - 7 )cycloalkyI or (d- 
6 )alkyl-(C3. 7 )cycloalkyI, aryl, Het, (d-ealkyl)aryl or (d-ealkylJHet, and 

30 R 112 is H, CN, (d^)alkyl, (d^cycloalkyl or (d^alkyKCs^cycloalkyl, 

aryl, Het, (d. 6 alkyl)aryl, (C^alkyl)Het , COOR 115 or S0 2 R 115 wherein 
♦ R 11S is (d-6)alkyl, (C^cycloalkyl, or (C^)alkyl-(C3. 7 )cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (d-ealkyl)Het, or both r111 and r112 are 
covalently bonded together and to the nitrogen to which they are 



30 
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heterocycte being op^ submM * 
0NR-co R ."^ nR „. andR ,„ te ' 

•alkyOayl or <C**yl)Hel, or R"< and R'» ' V " 

«o 9 e, S rano t o,enaro 9 e„,o^: y ~* b0nded 

6yaiKyi-(C 3 . 7 ) C ycloa kyl, an/! Het /r oii^ . 
15 heterarvrt* k • (Ci-ealkyDaryl or (C^alkyOHet or 

leterocycle being optionalfy substituted with 

or (C,. 6 alkyl)Het, or R 12 « is r>H or nro „ ( C i-ea'M)aryl 

/) tetrazole, COOR 128 wh erein R 12 » i<s u ,^ , . 

(C^kyOary. and (cl Jul h -* He, 
^ II a l c « a 'Wetbe,ngoptionalry substitl „ KlwithR , ai . 

ealkyDarylor^.alkyijHet, orboth R»andR«L 

Kyi, aryl, Het, (C^alkyljaryl, (C^alkyi)Het and 
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heterocycle being optionally substituted with R , 

wherein, R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 
S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2> NR 162 COR 162 or 
5 CON(R 1S2 ) 2 , wherein R 161 and R 162 are as defined above. 

More preferably, Z is OR 6 wherein R 6 is (C^alkyl)aryl substituted with: 
- 1 to 4 substituents selected from: 

a) (C^)alkyl substituted with R 150a , haloalkyl, (C^cycloalkyl, C3.7 

10 spirocycloalkyl optionally containing 1 or 2 heteroatom, (C 2 ^)alkenyl, (C 2 - 

8 )alkynyl, (C^) alkyl-(C3_ 7 )cycloalkyl, said haloalkyl, cycloalkyl, spirocycloalkyl, 
alkenyl, alkynyl and alkyl-cycloalkyl being optionally substituted with R 150 , 
wherein R 150a is the same as R 150 but is not COOR 150b , N(R 150b ) 2 , 
NR 150b C(O)R 150b , OR 150b , SR 150b , SO 2 R 150b , SO 2 N(R 150b ) 2 , wherein R 150b is H 

15 or unsubstituted C^alkyl; 

b) OR 104 wherein R 104 is (C^alkyl) substituted with R 150 , (C^cycloalkyl, or 
(C^alkyl-^^cycloalkyl, aryl, Het, (Ct^alkyl)aryl or (Ci. 6 alkyl)Het, said 
cycloalkyl, aryl, Het, (C^alkyOaryl or (Ci-6alkyl)Het being optionally 
substituted with R 150 ; 

20 d) SO3H, SO 2 N(R 108a ) 2 or SO 2 N(R 10$ )C(O)R 108 wherein each R 108 is 

independently H, (C^alkyl and aryl, said alkyl and aryl being optionally 
substituted with R 150 , wherein R 108a is the same as R 108 but is not H or 
unsubstituted C^alkyl; 

e) NR 111 R 112 wherein R 111 is H, (d^alkyl, (C^cycloalkyl or (Ci^alkyKC^ 
25 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, (C^alkyl, 

provided that when R 111 is H or unsubstituted alkyl, R 112 is not H or 
unsubstituted alkyl, or R 112 is also COOR 115 or S0 2 R 115a wherein R 115 is H, 
(C^)alkyl or (d-eafkyljaryl, and R 115a is C^alkyl substituted with R 150 or (d. 
, 6 alkyl)aryl, or both R 111 and R 112 are covalently bonded together and to the 
30 nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 

heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^alkylJHet, or heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each (C^)alkyl substituted with 
R 150 , (C 3 -7)cycloalkyl, aryl, Het, said (C^cycloalkyl, aryl, Het being optionally 
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10 



15 



20 



25 



30 



substituted with R 1S0 ; 

9) NR 118 CONR 119 R 120 , wherein R»- r«- and R« is each H, (C^alkyl, aryl, 
Het, said alkyl, aryl and Het being optionally substituted with R 1S0 - 
h) NR ,2 'COCOR 122 wherein R 121 is H or Chalky! and R 122 is or« or 
N(R 124 ) 2 wherein R 123 and each R 124 is independently H, (C^alkyl), aryl or 
Het, or R 124 is OH or 0(C^alkyl), said alkyl, aryl and Het being optionally 
substituted with R 150 ; 

j) COOR 128 wherein R 128 is (Chalky! substituted with R 150 - 

k) CONR-R- wherein R « and R130 are jndependent|y H (Ci<)aJky|( ary) 

or Het, provided that when R 129 is H or unsubstituted alkyl, R 13 ° is not H or 
unsubstituted alkyl, said alkyl, aryl and Het being optionally substituted with 



R 



I) aryl, Het, (C^alkyOaryl or (C 1<a ikyl)Het, all of which being optionally 
substituted with R 1S0 ; wherein R 1so is: 

- 1 to 3 substituents selected from: halogen or azido; or 

- 1 to 3 substituents selected from: 

a) (Cu) alkyl or haloalkyl, (C M )alkenyl, all of which optionally 
substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), aryl or Het, said alkyl, aryl and 
Het being optionally substituted with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, aryl or Het, said alkyl, aryl and Het being 
optionally substituted with R 160 ; 

e) NR 1 " R " 2 wh erein R 111 is H, (C^alkyl, aryl or Het, and R 112 is H, 
(C,-e)alkyl, COOR 115 or S0 2 R" 8 wherein R 115 is (C^alkyl, said alkyl, 
aryl or Het being optionally substituted with R 160 ; 

f) NR« 8 C0R"> wherein R™ and R 117 is each H, (Chalky), aryl or 
Het, said alkyl, aryl and Het being optionally substituted with R 160 - 
9) NR^CONR^R' 20 , wherein R« 8 , r"' and R 120 is each H, (C, ' 
6 )alkyl, aryl or Het, said alkyl, aryl and Het being optionally substituted 
with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^)alkyl and R 122 is OR 123 or 
N(R 124 ) 2 wherein R 123 and each R 124 is independently H, (Chalky!), 
aryl or Het, or R 124 is OH or O(C^alkyl), said alkyl, aryl and Het being 
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optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^)alkyl optionally 
substituted with R 160 ; and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (Ci- 
5 ejalkyl, aryl or Het, said alkyl, aryl and Het being optionally substituted 

with R 160 ; 

wherein, R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 
S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 162 COR 162 or 
10 CON(R 162 ) 2 , wherein R 161 and R 162 are as defined above. 

Even more preferably, Z is OR 6 wherein R 6 is (C^alkenyl, (C^alkyl-Het, wherein 
said alkenyl or alkyl-Het, is optionally substituted with R 60 , wherein preferably R 60 is: 
- 1 to 4 substituents selected from: halogen; or 
15 - 1 to 4 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C 3 -7)cycloalkyl, C3.7 spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C 2 ^)alkenyl, (C 2 - 8 )alkynyl, (d-e) alkyHC^ 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (Chalky!), (C^cycloalkyl, or (d-6)aikyl-(C 3 . 
20 7 )cycloalkyl, aryl, Het, (d-6alkyl)aryl or (d-ealkyl)Het, said alkyl, cycloalkyl, 

aryl, Het, (d^alkyl)aryl or (d-ealkyl)Het being optionally substituted with 
R 150 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^)alkyl, (C^cycloalkyl or (d^alkyHC^cycloalkyl, aryl, 
25 Het, (d- 6 alkyl)aryl or (C^alkyl)Het or both R 108 are covalently bonded 

together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered Saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (d-6alkyl)Het or heterocycle being optionally substituted with 
R 150 ; 

30 e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C 3 . 7 )cycloalkyl or (C^)alkyl-(C 3 . 

7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 6 aIkyl)Het, and R 112 is H, CN, (d- 

6 ) alkyl, (C^cycloalkyl or (Ci- 6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (d^alkyl)aryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 is (C^)alkyl, (C3. 

7 ) cycloaIkyl, or (d*)alkyl-(C 3 ; 7 )cycloaIkyI, aryl, Het, (d-ealkyl)aryl or (d. 
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6 alkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, oi 
heterocycle being optionally substituted with R 1S0 ; 

f) NR" 6 COR 117 wherein R™ and R 117 is each (C^alkyl, (C^cycloalkyl, (C 
6 )alkyl-(C 3 . 7 )cycloalkyl ( aryl, Het, (d^alkyljaryl or (C^alkyNHet, said (C,. 

6) alkyl, (C^cycloalkyl, (C^alkyl-fC^cycloalkyl, aryl, Het, (C^alkyOaryl or 
(C^alkylJHet being optionally substituted with R 150 ; 

g) NR" 8 CONR" 9 R- wherein R 118 , R 119 and R 129 'is each H, (C^alkyl, (C, 

7 ) cycloalkyl, (C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C,. 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^aikyl)aryl or (C,. 
e alkyl)Het or heterocycle being optionally substituted with R 150 ; 

h) NR 12, COCOR 122 wherein R 121 is H, (Chalky! optionally substituted with 
R 150 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (Chalky!), (C^cycloalkyl, or (d^alkyl^C^cycloalkyl, 
aryl, Het, (C^alkyOaryl or (C^alkyl)Het, or R 124 is OH or O(C^alkyl) or both 
R are covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^alkyl)Het and heterocycle being optionally substituted with R 150 ; 

i) COR 127 wherein R 127 is H, (C^alkyl, (C^cycloalkyl or (C^alkyl-fA. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C 1<a ikyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C 1<a ikyl)aryl or (C^alkylJHet being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is H, (C^alkyi, (C^cycloalkyl, or(C^)alky|.(C3. 
7 )cycloalkyl, aryl, Het, (C 1<a ikyl)aryl or (C 1<a ikyl)Het, said (C^alkyl, (C3. 
7 )cycloalkyl, or(C 1< )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl and (C,. 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^)alkyl, (C3. 
7 )cycloalkyl, (Ci«)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
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heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C^alkyl)Het and heterocycle being optionally substituted withR 150 ; 
I) aryl, Het, (Ci<alkyl)aryl or (C^alkyl)Het, all of which being optionally 
substituted with R 150 , wherein R 150 is defined as: 

- 1 to 3 substituents selected from: halogen or azido; or 

- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C^cycloalkyl, C3.7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C 2< )alkenyl, (C 2 ^)alkynyl, 
(d-e) alkyHd^cycloalkyl, all of which optionally substituted.with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^alkyl- 
(C^cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (C^alkyl)Het, said alkyl, 
cycloalkyl. aryl, Het, (d-ealkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (d-e)alkyl, (C 3 . 7 )cycloalkyl or (C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 6 alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (d- 

6 ) alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and 
R 112 is H, CN, (C^)alkyl, (C^cycloalkyl or (d-eJalkyHC^cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (d- 6 alkyl)Het , COOR 115 or S0 2 R 115 wherein 
R 115 is (C^)alkyl, (Ca- 7 )cycloalkyt, or (C^)alkyl-(C3-7)cycloalkyl, aryl, 
Het, (d.ealkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl. aryl, Het, (C^alkyOaryl or (C^alkyOHet, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (C3. 

7 ) cycloalkyl, (d^alkyl^C^cycloalkyl, aryl, Het, (C^alkyOaryl or (d. 
6 alkyl)Het, said (d-e/alkyl, (CW/cycloaikyI, (Ci. 6 )alkyl-(C 3 -7)cycloalkyl, 
aryl, Het, (d. 6 alkyl)aryl or (d^alkyl)Het being optionally substituted 
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with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C t . 
6 )alkyl, (Ca-yjcycloalkyl, (C^alkyKCa-^cycloalkyl, aryl, Het, (C v 
6 alkyl)aryl or (C^alkylJHet, or R 118 is covalently bonded to R 119 and to 

5 the nitrogen to which they are attached to form a 5, 6 or 7-membered 

saturated heterocycle, orR 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (d. 
6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (Ci<alkyl)Het or 
10 heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H or (Chalky! optionally 
substituted with R 160 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (C^alkyi), (C 3 . 7 )cycloalkyl, or (C^)alkyl- 
(C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH 

15 or OfC^alkyl) or both R 124 are covalently bonded together to form a 5, 

6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^)alkyl, (C^cycloalkyl, 
20 or(C^)alkyl-(C3.7)cycloalkyl, aryl, Het, (C^alkyl)ary) or (C-ealkyhHet, 

said (C^)alkyl, (C^cycloalkyl, or(C 1 . 6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, 
(C^alkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ; 
and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d. 
25 6 )alkyl, (C^cycloalkyl, (C^Jalkyl-^Jcycloalkyl, aryl, Het, (d. 

6 alkyl)aryl or (CLealkyOHet, or both R 129 and R 130 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d. 6 alkyl)aryl, (d. 6 alkyl)Het and 
30 heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 
SR 161 , S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2) NR 162 COR 162 or 
CON(R ,62 ) 2l wherein R 161 and each R 162 is independently H, 
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(Chalky!, (Cg. 7 )cycloalkyl or (C^)alkyl-(C3. 7 )cycloalkyl; or both 
R 162 are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 

5 

Even more preferably, R 60 is: 

- 1 to 4 substituents selected from: halogen; or 
- 1 to 4 substituents selected from: 

a) (Ci-e) alkyl or haloalkyl, (C^cycloalkyl, C3.7 spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C^alkenyl, (C 2 ^)alkynyl, (C^) alkyl-(C3- 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl-(C^ 
7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted with 
R 150 ; 

d) S0 3 H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl or aryl, said alkyl and aryl being optionally 
substituted with R 150 ; 

e) NR 111 R m wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (C 1 . 6 )alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, (d^alkyl, 
COOR 115 or S0 2 R 115 wherein R 115 is (C^)alkyl or (C^alkyl)aryl, or both R 111 
and R 112 are covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-ealkyOHet, or heterocycle being 
optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each (C^alkyl, (C3- 7 )cycloalkyl. aryl 
or Het, said (C^)alkyl, (C^cycloalkyl, aryl or Het being optionally substituted 
with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^alkyl, aryl 
or Het, said alkyl, aryl and Het being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 is H or (C^alkyl, and R 122 is OR 123 or 
N(R 124 ) 2 wherein R 123 and each R 124 is independently H, (C^alkyl), aryl or 
Het, or R 124 is OH or ©(Chalky!), said alkyl, aryl and Het being optionally 
substituted with R 150 ; 
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j) COOR 128 wherein R 128 is H or (C^)alkyl optionally substituted with R 150 ; 
k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^alkyl, aryl 
or Het, said alkyl, aryl and Het being optionally substituted with R 150 ; 
I) aryl, Het, (Ci<alkyl)aryl or (C^alkyOHet, all of which being optionally 
5 substituted with R 150 , wherein R 150 is defined as: 

- 1 to 3 substituents selected from: halogen; or 

- 1 to 3 substituents selected from: 

a) (Ci-e) alkyl or haloalkyl, (C^alkenyl, all of which optionally 

substituted with R 160 ; 

10 b) OR 104 wherein R 104 is H, (Cvsalkyl), aryl or Het, said alkyl, aryl and 

Het being optionally substituted with R 1$0 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 

independently H, (C^Jalkyl, aryl or Het, said alkyl, aryl and Het being 

optionally substituted with R 160 ; 
15 e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, aryl or Het, and R 112 is H, 

(C^)alkyl, COOR 115 or S0 2 R 11s wherein R 115 is (C,. 6 )all<yl or aryl, said 

alkyl, aryl and Het being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, aryl or 

Het, said alkyl, aryl and Het being optionally substituted with R 160 ; 
20 g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 

6 )alkyl, aryl or Het, said alkyl, aryl and Het being optionally substituted 

with R 180 ; 

h) NR 121 COCOR 122 wherein R 121 is H or (C^)alkyl optionally 
substituted with R 160 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
25 each R 124 is independently H, (Chalky!), aryl or Het, or R 124 is OH or 

0(C 1< alkyl), said alkyl, aryl and Het being optionally substituted with 
R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H or (C^Jalkyl optionally 
substituted with R 160 ; and 
30 k) CONR 129 R 130 wherein R 129 and R 139 are independently H, (C,. 

6 )alkyl, aryl or Het, said alkyl, aryl and Het being optionally substituted 
with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, d. 6 alkyl, haloalkyl, COOR 161 , S0 3 H, 
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SR 16 \ S0 2 R 161 , OR 161 , N(R 16 % S0 2 N(R 162 ) 2 , NR 162 COR 162 or 
CON(R 162 ) 2 , wherein R 161 and each R 162 is independently H, 
(C^alkyl, (C^cycloalkyl or (Ci^alkyKC^cycloalkyl; or both 
R 162 are covalently bonded together and to the nitrogen to 
5 which they are attached to form a 5, 6 or 7-membered 

saturated heterocycle. 

Most preferably, Z is N(R 6a )R 6 wherein R 6 * is H or C^alkyl. More preferably, R 6a is H. 



10 Preferably, R 6 is (C^alkenyl, aryl, Het, (C^alkyl-aryl, (C^alkyl-Het, wherein said 
alkenyl, aryl, Het, aikyl-aryl or alkyl-Het, are all optionally substituted with: 

- 1 to 4 substituents selected from: halogen, OP0 3 H, N0 2 , cyano, azido, 
C(=NH)NH 2 , C(=NH)NH(Ct^)alkyl or C(=NH)NHCO(C 1 - 6 )alkyl; or 
- 1 to 4 substituents selected from: 

15 a) (Ci*) alkyl or haloalkyl, (C^cycloalkyl, spirocycloalkyl optionally 

containing 1 or 2 heteroatom, (C 2 ^)alkenyl, (C 2 ^)alkynyl, (d-e) alkyl-fCs- 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 
b) OR 104 wherein R 104 is H, (C V6 alkyl), (C 3 . 7 )cycloalkyl, or (C^alkyHC* 
7 )cycloalkyI, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, 

20 aryl, Het, (C^alkytyaryl or (C^alkylJHet being optionally substituted with 

R 150 ; 

d) SR 108 , S0 2 NH(C 1 . 6 alkyl) or S0 2 NHC(0)C^alkyl; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C 3 . 7 )cycloalkyl or (C^alkyHCa- 
7 )cycIoalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (C t . 

25 6)alkyl» (C^cycloalkyl or (C^alkyKC^cycloalkyl, aryl, Het, (C t ^alkyl)aryl, 

(C^alkyl)Het , COOR 115 or S0 2 R 115 * wherein R 115 is (C^alkyl, (C 3 . 
7 )cycloalkyl, or (Ci^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (Ci- 
6 alkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 

30 heterocycle, said alkyl, cycloalkyl, aryl, Het, (Ci- 6 alkyl)aryl or (C^alkyl)Het, or 

heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C lJ6 )alkyl, (C^cycloalkyl. 
(C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkytyHet, said (C v 
6 )alkyl, (C 3 . 7 )cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (CvealkyOaryl or 
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10 



15 



20 



25 



30 



(C,.ealkyl)Het being optionally substituted with R 1S0 - 
9) NR'WV, wherein tf- R- and each H> 
Cycloalkyl, (C^Jalkyl-^cycloalkyl, aryl, Het, (C^lky,, aryl or ( Cl 
^lkyl)Het, or R- is cova.ent<y bonded to r« and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle- 
or R and R« are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle- 
said alky., cyc.oa,ky<, (C^alM-^cycloalky,, ar* Het, (G^aryl or (ft 
6 alkyl)Het or heterocycle being optionally substituted with R 1a> ; 

h) NR 121 COCOR ,22 wherpin R 121 or.w oi22- 

wnereinR and R 22 is each H, (ft^alkyl, (c 3 

^cycloalkyl^c^JalkyKC^cycioalM.ae-ono-memberedaryl Het (ft 
ea'M)ary,or(C 1 ,alky.)Het,saida. k yl > cydoalkyL aikyl-cydoalkyl, aryl Het" 
(C^alkyDaryl or (C^alkyl)Het being optionally substituted with R 1S0 « 
or R 122 is OR- or N(R12% wherejn Rl23and ^ r124 fe . ndependem(y h , 

(C^alkyl), (C^cycloalkyl, or (ft^alkyKC^cycloalkyl, aryl, Het (ft 
ea.ky.)ary| or (ft,alky.)Het, or R'« is 0H or 0(ft,alkyl) or both R* are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alky,, cycloalkyl, alkyl-cycloalky,, aryl, Het, (ft,a>ky,)arv. or 
(ft. 6 alkyl)Het and heterocycle being optionally substituted withR' 50 - 
•) COR- wherein R« is H, (ft,)alkyl, (C, 7 )cycloalky| or (ft,,a.ky K C, 
7 )cycloa, M , aryl, Het, (ft^lky,)^ or (ft.alkyl)Het. said alkyl, cycloalkyl 
aryl, Het (C, 6 alkyl)ary| or (ft,alkyl)Het being optionally substituted with R-- 
J COOR wherein R 128 is H, (C^Jalkyl, (C3. 7 )cycloalkyl, or(ft. 6 )alkyl-(C 3 ' 
Cycloalkyl, aryl, Het, (ft.a.kyl)aryl or (ft.alkyOHet, said (ft^alkyl (ft. 
Cycloalkyl, or(ft,)alkyl-(C 3 ,)cyc.oa.ky., aryl, Het, ( C^lky.)aryl and (ft 
6 alkyl)Het being optionally substituted with R 150 - 
k> CONR-R-whs^ R.»and ROTare inttependen% H 
rtcycfoallwl, (CJalkyKC^cycba^, and, Het, ( Cl< al^l or (C, 
.alkyOH.,, or both R"» and R"° are covalentty bonded together and to the 
ratrogen to w«ch thay ara attaohed to from, a 5, 6 or 7.raeroberad saturated 
heterocycle, said alky.. cycloalKyl, alkyl-cycloalky,, and. Ha., (C,^„ 
(C„alkyf)He»and heterocycle being optionally substituted wifhR'"; 
I) and. Hat, (Cealkytjanyl or (CtfAyhHet, all of which being optionallv 
substituted with R'», wherein, preferably, R<» is Uom . 
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- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 
- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C^cycloalkyl, C3. 7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (d-tOalkenyl, (Cji-tOalkynyl, 
(d-e) alkyl-(C3-7)cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (d-ejalkyl- 
(C^cycloalkyl, aryl, Het, (d-6alkyl)aryl or (C^alkyl)Het, said alkyl, 
cycloalkyt, aryl, Het, (C^alkyOaryl or (C^alkylJHet being optionally 
substituted with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (Chalky!, (C^cycloalkyl or (C^Jalkyl^Ca. 
7 )cycloalkyl, aryl, Het, (d^alkyljaryl or (C^alkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-ealkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (C,. 

6 ) alkyl-(C^ 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, and 
R 112 is H, CN, (C,. 6 )alkyl, (C^cycloalkyl or (d^alkyl-^cycloalkyl, 
aryi, Het, (C^alkyljaryl, (C^alkyl)Het , COOR 115 or S0 2 R 115 wherein 
R 115 is (d-e)alkyl, (C^cycloalkyl, or (d-6)alkyl-(C 3 -7)cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (d. 6 alkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (d-e)alkyl, (Cg. 

7 ) cycloalkyl, (d^)alkyl-(d- 7 )cycloalkyI, aryl, Het, (d-6alkyl)aryl or (d. 
6 alkyl)Het, said (d-e)alkyl, (C3- 7 )cycloalkyl, (d-6)alkyl-(C 3 .7)cycloalkyl, 
aryl, Het, (d-ealkyl)aryl or (d-esalkyl)Het being optionally substituted 
with R 160 ; 

g) NR 118 CONR t19 R 120 , wherein R 118 , R 119 and R 120 is each H, (d. 
6 )alkyl, (C3. 7 )cycloalkyl, (C 1 ^)alkyl-(C 3 - 7 )cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (C^alkyl)Het, or R 119 and R 120 are covalently bonded 
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together and to the nitrogen to which they are attached to form a 5 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl (C, 
eJalkyl-^cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyOHet or 
heterocycle being optionally substituted with R 160 - 
h) NR-COCOR- wherein R« is H or (C^alkyl optionally 
substituted with and R- ls or» or N(R-) 2 wherein R^and 
each R« is independently H, (C^alkyl), (C^cycloalkyl, or (C, 6 )alkyl- 
(C^cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyOHet, or R« is OH 
or OfC^lkyi) or both R™ are covalently bonded together to form a 5 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- ' 
cycloalkyl, aryl, Het, (Cheryl or (C^lk y i)Het and heterocycle 
being optionally substituted with R 160 ; 

i) tetrazole, COOR- wherein R 12B is' H, (C^altyi, (C, 7 )cycloa.^ 
orfC^alkyl-^cycloalkyl, aryl. Het, (C^lky|)ary| or (CalkyOHet, 
sa,d (C^alkyl, (C^cycloalkyl, o^C^alkyl-^cycloalkyl. aryl, Het 
(C^lkyl)aryl and (C, 6 alkyl)Het being optionally substituted with R 160 ' 
and 

k) CONR-R- wnerein Rl29 and piso are independen% H 
6 )alkyl, (C^cycloalkyl, (C.^alkyKC^cycloalkyl, aryl, Het, (C, 
6 alkyl)aryl or (C^alkyl)Het, or both R 129 and R™ are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyOaryl, (C, 6a lky|j H et and 
heterocycle being optionally substituted with R 160 ; 

wherein R« is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyi, haloalkyl, COOR 161 S0 3 H 
S0 2 R 1 », OR«\ N(R-) 2 , S0 2 N(R^ 2 , NR" 2 COR 1 «'or 
CON(R%, wherein and each R^is independently H 
(CnOalkyl, (C^cycloalkyl or (^^alkyKC^cycloalkyl; or both 
R are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 

More prefer, R" * (C^Keny, aiyl . H «, „. m (c,^^ ^ 
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said alkenyl, aryl, Het, alkyl-aryl, or alkyl-Het, are all optionally substituted with: 
- 1 to 4 substituents selected from: halogen, N0 2l cyano, azido; or 
- 1 to 4 substituents selected from: 

a) (C^) alkyl or haloalkyl, (C^cycloalkyl, C3.7 spirocycloalkyl optionally 
5 containing 1 or 2 heteroatom, (C^alkenyl, (C 2 ^)alkynyl, (C^) alkyKC^ 

7 )cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (d^alkyHCa. 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (d-ealkytyaryl or (d^alkyl)Het being optionally substituted with 

10 R 150 ; 

d) SH, S(C^alkyl), S0 3 H, S0 2 NH(C^alkyl) or S0 2 NHC(0)C^alkyl; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (C^)alky]-(C 3 . 
7 )cycloalkyl, aryl, Het, (d-ealkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (Ci. 

6 ) alkyl, (C 3 . 7 )cycloalkyl or (d^)alkyi-(C 3 . 7 )cycloalkyl, aryl, Het, (C 1 . 6 alkyf)aryl > 
15 (C^alkyl)Het, COOR 115 or S0 2 R 115 wherein R 115 is (d-e)alkyl, or both R 111 

and R 112 are covalentty bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-*alkyl)Het, or heterocycle being 
optionally substituted with R 150 ; 
20 f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl, (C^cycloalkyl, 

said (Ci^alkyl, (C^cycloalkyl being optionally substituted with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d-e)alkyl, (C 3 . 

7 ) cycloalkyl, or R 119 and R 120 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 

25 heterocycle; said alkyl, cycloalkyl or heterocycle being optionally substituted 

with R 150 ; 

h) NR 12l COCOR 122 wherein R 121 is H, (C^alkyl, (C^cycloalkyl, said alkyl, 
cycloalkyl being optionally substituted with R 150 , or R 122 is OR 123 or N(R 124 ) 2 
wherein R 123 and each R 124 is independently H, (d-ealkyl) or (C^Jcycloalkyl, 

30 or R 124 is OH or O(C^alkyl) or both R 124 are covalently bonded together to 

form a 5, 6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
heterocycle being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is H, (d-e)alkyl. (C 3 _ 7 )cycloalkyl, orfC^alkyHCV 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkylJHet, said (Chalky!, (C3. 
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7 )cycloalkyl, or (C 1< )alkyl-(C 3 . 7 )cycloalkyl I aryl, Het, (C^alkyl)aryl and (C,. 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^alkyl, (c 
7 )cycloalkyl, (C^JalkyKC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
5 6 alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^lkyOaryl, and 

(C^lkyOHet being optionally substituted with R 150 ; 
I) aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, all of which being optionally 
substituted with R 150 , wherein, preferably, R 1so is selected from: 

- 1 to 3 substituents selected from: halogen, NO a , cyano or azido; or 
10 - 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C^cycloalkyl, C3.7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C^alkenyl, (C M )alkynyl, 
(Cls) alkyl-(C 3 . 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (Chalky!,; (C^cycloalkyl, or (C^alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (Csalkyljaryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

d) SH, S(C^alkyl), S0 3 H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 
wherein each R 108 is independently H, (C^)alkyl, (C^Jcycloalkyl or 
(C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
both R 108 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated . 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het or heterocycle being optionally substituted with R 160 ; 
25 e > NR 111 R" 2 wherein R 111 is H, (C^alkyl, (C3. 7 )cycloalkyl or (C,. 

6 )alkyl-(C3- 7 )cycloalkyl, aryl, Het, (CLgalkyOaryl or (C^alkyl)Het, and 
R 112 is H, CN, (C^)alkyl, (C^cycloalkyl or (C 1 . 6 )alkyl-(C 3 . 7 )cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (C^alkyl)Het , COOR 115 or S0 2 R 115 wherein 
R 11S is (C^alkyl, (C3. 7 )cycloalkyl, or (C^)alkyl-(C3. 7 )cycloalkyl, aryl, 
30 He*. (Ci-ealkyljaryl or (C^alkyl)Het, or both R 111 and R 112 are 

covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alky|)aryl or (C^alkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 
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f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (C* 
7 )cycloalkyl, (d-^alkyKC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, said (Chalky!, (C^cycloalkyl, (d-6)alkyl-(C3. 7 )cycloalkyl, 
aryl, Het, (d-ealkyOaryl or (d^alkyl)Het being optionally substituted 
with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
6 )alkyl, (C3. 7 )cycloalkyl, (C^Jalkyl^C^cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (C^alkylJHet, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or7-membered saturated heterocycle; said alkyl, cycloalkyl, (Q. 
6 )alkyl-(C3. 7 )cycloall<yl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (d-e)alkyl optionally 
substituted with R 160 ; and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl- 
(C^cycloalkyl, aryl, Het, (d^alkyl)aryl or (C^alkyl)Het, or R 124 is OH 
or O(d^alkyl) or both R 124 are covalently bonded together to form a 5, 
6 or7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (d-ealkyOatyl or (C^alkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^)alkyl, (C^cycloalkyl, 
or(d-6)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (d-ealkyl)aryl or (C^alkyl)Het, 
said (d-6)alkyl, (C^cycloalkyl, or(d-6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, 
(C^alkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ; 
and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d- 
6 )alkyl, (C3. 7 )cycloalkyl, (C^)alkyl-(C3- 7 )cycloalkyl. aryl, Het, (Ci. 
6 alkyl)aryl or (C^alkyl)Het, or both R 129 and R 130 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, (C^alkyOHet and 
heterocycle being optionally substituted with R 160 ; 

wherein, preferably, R 160 is defined as 1 or 2 substituents 
selected from: tetrazole, halogen, CN, d-ealkyl, haloalkyl, 
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COOR 1 * 1 , S0 3 H, S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , 
NR 162 COR 162 or CON(R 162 ) 2 , wherein R 161 and each R 162 is 
independently H or (C^alkyl. 

5 Most preferably, R 6 is C 2 . 6 alkenyl, phenyl, (C^alkyl-aryl, (C^alkyl-Het, wherein 
said alkenyl, phenyl and the alkyl portion of said alkyl-aryl, or alkyl- Het, are optionally 
substituted with 1 to 3 of: 

a) (Ci-e) alkyl C3.7 spirocycloalkyl optionally containing 1 or 2 heteroatom, 
(C 2 .6)alkenyl, all of which optionally substituted with Chalky! or C^alkoxy; 
10 NH 2 , NH(Me) or N(Me) 2 

e) NHR 112 wherein R 112 is aryl, Het, (Cvealkyljaryl, (C^alkyl)Het, said aryl, 
Het, (Ci_ 6 alkyl)aryl or (C^alkyl)Het, being optionally substituted with R 150 ; 
j)COOH; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d^alkyl, (C 3 . 
15 7 )cycloalkyl, (C^Jalkyl^Cs-yJcycloalkyl, aryl, Het, (C^alkyljaryl or (C1- 

6 alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyljaryl, and 
(C^alkyOHet being optionally substituted with R 150 ; 
I) phenyl or Het, both optionally substituted with R 150 , wherein, preferably, 
R 150 is selected from: 

20 - 1 or 2 substituents selected from: halogen, N0 2 , cyano or azido; 

- 1 or 2 substituents selected from: 

a) (d-e) alkyl or (C 2 . 6 )alkenyl, both optionally substituted with COOH 
orCONH 2 ; 

b) OR 104 wherein R 104 is H or (C^alkyl) optionally substituted with 
25 COOH; 

h) NHCOCOOH; 
j) COOH; and 
k) CONH2, 



30 Preferably, Z is 
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HN. .COOH 



COOH 




HN^CONH, 




oh and 



Diamides: 

Most preferably, R 6 is: 




i 



wherein, preferably, R'and R 8 are each independently H, (CuOalkyl, haloalkyl, (C3- 
7 )cycloalkyl. 6- or 10-membered aiyl, Het, (C^alkyl-aryl, (C^)alkyl-Het, wherein 
said alkyl, cycloalkyl, aryl, Het, (d^alkyl-aryl, (C^alkyl-Het are optionally 
10 substituted with R 70 ; or 

R 7 and R 8 are covalently bonded together to form second (C3. 7 )cycloalkyl or a 4, 5- or 
6-membered heterocycle having from 1 to 3 heteroatom selected from O, N, and S; 
or when Z is N(R 6a )R 6 , either of R 7 or R 8 is covalently bonded to R 6a to form a 
nitrogen-containing 5-or 6-membered heterocycle; wherein, preferably, R 70 is 

15 selected from: 

- 1 to 4 substituents selected from: halogen, N0 2 , cyano, azido; or 
- 1 to 4 substituents selected from: 

a) (Ce) alkyl or haloalkyl, (C 3 . 7 )cycloalkyl, C 3 . 7 spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C^alkenyl, (C 2 - 8 )alkynyl, (d-e) alkyKd- 

20 7 )cyc!oa!kyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (d-ealkyl), (C 3 . 7 )cycloalkyl, or (d-sJalkyKd. 
7 )cycloalkyl, aryl, Het, (Ci- 6 alkyl)aryl or (d-ealkylJHet, said alkyl, cycloalkyl, 
aryl, Het, (d-ealkyOaryl or (C^alkyl)Het being optionally substituted with 

R 150. 

25 d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
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independently H, (C^alkyl, (C^cycloalkyl or (d«)alkyl-(C3- 7 )cycloalkyl, aryl, 
Het, (C 1 ^alkyl)aryl or (C^alkylJHet or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (d- 
5 6 alkyl)aryl or (Ci^alkyl)Het or heterocycle being optionally substituted with 

R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (d-ejalkyl, (C^cycloalkyl or (C^)alkyl-(C3- 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (d- 

6 ) alkyl, (C^cycloalkyl or (d*)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl, 
10 (C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 11S is (C^)alkyl, (C3. 

7 ) cycloalkyl, or (d-6)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (d- 
6 alkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (d-ealkyl)aryl or (C^alkylJHet, or 

15 heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (d-6)alkyl, (d^cycloalkyl, 
(d-6)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (d^alkyl)aryl or (C 1< alkyl)Het, said (d- 

6 ) alkyl, (C 3 . 7 )cycloalkyl, (d^alkyl-CC^cycloalkyl, aryl, Het, (d-6alkyl)aryl or 
(C 1 ^alkyl)Het being optionally substituted with R 150 ; 

20 g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d-e)alkyl, (C3. 

7 ) cycloalkyl, (C^alkyl-fC^cycloalkyt, aryl, Het, (C^alkyljaryl or (d. 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
25 they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

said alkyl, cycloalkyl, (d-6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d-6alkyl)ary! or (d- 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 
h) NR 121 COCOR 122 wherein R 121 is H, (d-ejalkyl, (C^cycloalkyl, (d-sjalkyl- 
(C3. 7 )cycloalkyl, a 6- or 10-membered aryl, Het, (C^alkyljaryl or (d- 
30 6 alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d^alkyl)aryl or 

(C^alkyl)Het being optionally substituted with R 1S0 , and R 122 is OR 123 or 
N(R 124 ) 2 wherein R 123 and each R 124 is independently H, (d^alkyl), (C3. 
7 )cycloalkyl, or (d. 6 )a!kyl-(C3- 7 )cycloalkyl, aryl, Het, (Ci. 6 alkyl)aryl or (d- 
6 alkyl)Het, or R 124 is OH or O(C^alkyl) or both R 124 are covalently bonded 



03/010141 



69 



PCT/CA02/01128 



together to form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d-ealkyl)aryl or (C^alkyl)Het and 
heterocycle being optionally substituted with R 150 ; 
f) COR 127 wherein R 127 is H, (d-e)alkyl, (C 3 . 7 )cycloalkyl or (d-6)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C 1 . 6 alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is H, (d-e)alkvl, (d-yjcycloalkyi, orfd-eJalkyKd- 
7 )cycloalkyl, aryl, Het, (d-6alkyl)aryl or (C^alkyl)Het, said (d-ejaikyl, (C3. 
7 )cycloalkyl, o^d^alkyl-^Jcycloalkyl, aryl, Het, (d-ealkyljaryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d- 6 )alkyl. (C3. 
7 )cycloalkyl, (d^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C^alkylJHetand heterocycle being optionally substituted withR 150 ; 
I) aryl, Het, (d-salkyl)aryl or (d-ealkyljHet, all of which being optionally 
substituted with R 150 , wherein, preferably, R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano, azido; or 

- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C 3 - 7 )cycloalkyl, C3.7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (d-e)alkenyl, (C 2 . 8 )alkynyl, all 
of which optionally substituted with R 1S0 ; 

b) OR 104 wherein R 104 is H, (C^alkyl) or (C^cycloalkyl, said alkyl 
and cycloalkyl being optionally substituted with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 wherein R 108 is H, (d-e)alkyl or (C^cycloalkyl, 
said alkyl or cycloalkyl being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (d-e)alkyl or (C 3 . 7 )cycloalkyl, and R 112 
is H, (d-6)alkyl, (C^cycloalkyl or (d^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, 
(C^alkyl)aryl, (C^alkyl)Het, COOR 115 or S0 2 R 115 wherein R 115 is (d- 
6 )alkyl, (C^cycloalkyl, or (C^)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (d. 
6 alkyl)aryl or (d-ealkyl)Het, or both R 111 and R 112 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 



WO 03/010141 



PCT/CA02/01128 



70 



cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyOHet, or heterocycle 
being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl or (Cg. 
7 )cyc)oalkyl, said (C^aikyl or (C^cycloalkyl being optionally 

5 substituted with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d. 
6 )alkyl or (C^cycloalkyl; or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl or 

10 heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^alkyl or (C^cycloalkyl, 
said alkyl or cycloalkyl being optionally substituted with R 160 ; 

or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 



30 



independently H, (Chalky!) or (C 3 . 7 )cycloalkyl, or R 124 is OH or 0(C 



15 6 alkyl) or both R 124 are covalently bonded together to form a 5, 6 or 7- 

membered saturated heterocycle, said alkyl, cycloalkyl and 
heterocycle being optionally substituted with R 160 ; 
j) tetrazole, COOR 1 28 wherein R 128 is H, (C^alkyl or (C^cycloalkyl, 
said (Ci^)alkyl and (C3. 7 )cycloalkyl being optionally substituted with 
20 R 160 ; and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (Ci. 
6 )alkyl or (C^cycloalkyl, or both R 129 and R 130 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
25 heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C,. 6 alkyl, haloalkyl, COOR 161 , OR 161 , 
N(R 162 ) 2 or CON(R 162 ) 2 , wherein R 161 and each R 162 is 
independently H or (Chalky!. 



More preferably, R 7 and R 8 are each independently H, (Ci-e)alky1, haloalkyl, (C3- 
7 )cycloalkyl, 6- or 10-membered aryl, Het, (C^alkyl-aryl, (C^alkyl-Het, all of which 
optionally substituted with from 1 to 4 substituents selected from halogen or: 
a) (Chalky!; and 
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b) N(R 8a ') 2l COR 8a , or S0 2 R 8a " COOR 8a , COCOOR 83 , CON(R 8a ) 2i 
COCON(R 8a ') 2 , wherein each R 83 or R 8a ' are independently H, 
(C^alkyl, (C3- 7 )cycloalkyl, or (C 1 ^)alkyl-(C a . 7 )cycloalkyl; or 
each R 83 ' are independently covalently bonded together and to 
5 the nitrogen to which they are both bonded to form a 5, 6 or 7- 

membered saturated heterocycle; orR 8a "is independently (C,_ 
6 )alkyl, (C3. 7 )cycloalkyl, or (C^alkyHC^cycloalkyl. 
or R 7 and R 8 are covalently bonded together to form (C^cycloalkyl, 4, 5- or 6- 
membered heterocycle having from 1 to 3 heteroatom selected from 0, N, and S. 

10 

Most preferably, R 7 and R 8 are each independently H, (C^)alkyl, haloalkyl, (Cg. 
7 )cycloalkyl, 6- or 10-membered aryl, Het, (C^alkyl-aryl, (C^alkyl-Het; or R 7 and 
R 8 are covalently bonded together to form cyclopropyl, cyclobutyl, cyclopentyl, 
pyrrolidine, piperidine, tetrahydrofuran, tetrahydropyran, or pentamethylene sulfide; 
15 wherein said alkyl, haloalkyl, (C 3 . 7 )cycloalkyl, 6- or 1 0-membered aryl, Het, 

(Ct-eJalkyl-aryl, (C,. 6 )alkyl-Het, cyclopropyl, cyclobutyl, cyclopentyl, pyrrolidine, 
piperidine, tetrahydrofuran, tetrahydropyran, or pentamethylene sulfide are 
optionally monosubstituted with substituents selected from: 
a) (C^alkyl; and 
10 c) NH 2 , N(CH 2 CH) 2 , COCH 3 , or S0 2 CH 3 . 



Even more preferably, R 7 and R 8 are selected from: 




OH 



R 7 and R 8 together form: 
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H / 



2 O00Q.000 0 

111 I I I I I 

cf o~ o v d :< 6 0" 0' 



3 o=s=o 



0000 OC^O 

III II II 

.0 

and . 

5 

Most preferably, R 7 and R 8 are selected from the group consisting of: 

tiii i j » , 

o'666„o x 

• i , , and 

10 R?: 

Preferably R 9 is H; or R 9 is covalently bonded to either of R 7 or R 8 to form a 5- or 6- 
membered heterocycle. More preferably, R 9 is H. 

Qi 

15 Preferably, Q is a 6- or 1 0-membered aryl, Het, (d-salkyOaryl or (C^alkylJ-Het, all of 
which being optionally substituted with: 



COOH 

^cooh )0 rR 100 ; 
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wherein R 100 is: 

- 1 to 4 substituents selected from: halogen, N0 2 , cyano or azido; or 
- 1 to 4 substituents selected from: 

a) (On) alky! or haloalkyl, (C, 7 )cyc.oalkyl, (C^alkenyl, (C^alkynyl, ( Cl «) 
alWC^cycloalkyl, all of which optionally substituted with R ,so - 

b) OR 1 - wherein R 104 is H, (C.^alkyJ), (C^cycloalkyl, or (C, 6 )alkyl-( C3 . 

Cycloalkyl, aryl, Met, (C^alkyOaryl or (C^Het, said alkyl, cycloalkyl 

aryl, Het, (C^alkyl>aryl or (C 14 alkyl)Het being optionally substituted with 
R ; 

d) SR» wherein R 108 is H, (C^alkyl, (C 3 ,)cycloalkyl or (C^alkyHCa 
rjcycloalkyi, aryl, Het, (C„ alky ,)aryl or (C^alkyiJHet, all of which being 
optionally substituted with R 1S0 ; 

e) NR 111 R 112 wherein R- is H, (Chalky,, (C, 7 )cyc.oaiKy1 or (^alkyl^C, 
7 )cycloalkyl,aryl,Het,(C 1 ,alM)arylor(C J ,al^ CN (Ci 
s)alkyl, (C, 7 ,cycloa.kyl or (C.^alky.-^cycloalkyi, aryl, Het, (C M a.kyl)aryl 
(C^alkylJHet , COOR- or S0 2 R- wherein R 11s is (C^alkyl, (C 3 
7 )cycloalkyl, or (C^Jalkyl-^cycloalkyl, aryl, Het, (C^alkyOaryl or (C, 

aa. Wet, or both R 111 and R 112 are cova.ently bonded together and to the 
mtrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocyde, said alky,, cycloalkyl, aryl, Het, (Cheryl or ( Cl ,a.ky,)Het, or 
heterocycle being optionally substituted with B 150 - 

(Ci.)alkyl-(C, 7 )cyc,oalkyl, aryl, Het, (C«alkyl)aryl or (C^alkyl,Het, said (C, 

e)alkyl, (C, 7 )c y cloa.kyl, (C^Jalkyl-^cycloalkyl, aryl, Het, (C^lkyljaryl or 

(C^alkyl)Het being optionally substituted with R 150 - 

g) NR 11s CONR 119 R 120 , where in R 118 , R- and R-'is each H, (Chalky,, (C, 
Cycloalkyl, (C^alky.-^cycloalkyl, aryt, Het, (C^kyljatf or (C, 
aalkyl)Het, or R"° is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle- 
or R and R 120 are covalentiy bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle- 
sa,d alkyl, cyc.oa.ky., (C^alkyl-^cycloalkyl, ary., Het, (G^aryi or (C, 
6 alkyl)Het or heterocycle being optionally substituted with R 150 - 
h) MR-COCOR- wherein ft- and R- ls each H, (C^alkyl, (C, 
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7 )cycloalkyl, (d^alkyHC^cycloalkyl, a 6- or 10-membered aryl, Het, (d-' 
6 alkyl)aryl or (C^alkyl) Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 ; 
or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, 
(C^alkyl), (C». 7 )cycloalkyl, or (CuOalkyNC^cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (C^alkylJHet, or R 124 is OH or O(C^alkyl) or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyljaryl or 
(C^alkyl)Het and heterocycle being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is H, (C^)alkyl, (C^cycloalkyl, orfC^alkyKCg. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 6 alkyl)Het, said (d-ejalkyl, (C3. 
7 )cycloalkyl, or(Ci^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d-ejalkyl, (C3- 
7 )cycloalkyl, (d*)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d-ealkytyaryl, 
(d-ealkyl)Het and heterocycle being optionally substituted withR 150 ; 
I) aryl, Het, (d-ealkyljaryl or (d^alkyl)Het, all of which being optionally 
substituted with R 150 ; 

wherein R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 
- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C^cycloalkyl, C3. 7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C^alkenyl, (C 2 -a)alkynyl, 
(d-e) alkyl-(C3. 7 )cycloalkyl, all of which optionally substituted with R 16 

b) OR 104 wherein R 104 is H, (d-ealkyl), (C3. 7 )cycloalkyl, or (C,^)alkyl- 
(C^cycloalkyl, aryl, Het, (d^alkyl)aryl or (Ci^alkyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 1$0 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (d-e)alkyl, (C3- 7 )cycloalkyl or (d.e)alkyl-(C3. 
7 )cycloalkyl, aryl, Het, (d^alkyl)aryl or (C^alkyl)Het or both R 108 are 
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15 



20 



25 



30 



covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 6 alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 
5 e) NR 111 R 112 wherein R 111 is H,' (C^alkyl, (C^cycloalkyl or (C,. 

6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, and 

,s H > CN < (Ci^alkyl, (C 3 . 7 )cycloalkyl or (C^)alkyl-(C 3 . 7 )cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (C 1<a ikyl)Het or S0 2 R 11s wherein R 115 is (C,. 

6 ) alkyl, (C^cycloalkyl, or (CvsJalkyHC^cycloalkyl, aryl, Het, (C,. 
10 ' 6 alkyl)aryl or (C 1<a ikyl)Het, or both R 111 and R 112 are covalently 

bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or heterocycle 
being optionally substituted with R 16B ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (Cs. 

7 ) cycloalkyl, (C,^alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, said (C^)alkyl, (C^cycloalkyl, (C^)alkyl-(C 3 . 7 )cycloall<yl 1 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted 
withR 160 ;' 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
6 )alkyl, (C^cycloalkyl, (C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C^alkyl)Het, or R 118 is covalently bonded to R 119 and to 
the nitrogen to which they are attached to form a 5, 6 or 7-membered 
•saturated heterocycle, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (C,. 
6 )alkyl-(C 3 - 7 )cycloalkyl, aryl, Het, (C,. 6 alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 
h) NR 121 COCOR 122 wherein R 121 is H, (C^alkyl optionally 
substituted with R 160 , and R 122 is OR 123 or N(R 124 ) 2 wherein R ,23 and 
each R 124 is independently H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl- 
(C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH 
or O(C^alkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
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cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (CuOalkyl, (C^cycloalkyl, 
ortd^alkyl-lC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, 
5 said (C^alkyl, (C 3 - 7 )cycloalkyl, or(Ci^)alkyl-(C3- 7 )cycloalkyl, aryl, Het, 

(C^alkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ; 
and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (Ci. 
6 )alkyl, (C^cycloalkyl, (C^alkyKC^cycloalkyl, aryl, Het, (Ct- 
10 ealkyOaryl or (C^alkyl)Het, or both R 129 and R 130 are covalently 

bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyljaryl, (C^alkyfjHet and 
heterocycle being optionally substituted with R 160 ; 
1 5 wherein R 160 is defined as 1 or 2 substituents selected from: 

tetrazole, halogen, CN, Chalky!, haloalkyl, COOR 161 , S0 3 H, 
SR 161 , S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 162 COR 162 or 
CON(R 162 ) 2 , wherein R 161 and each R 162 is independently H, 
(C^)alkyl, (C3. 7 )cycloalkyl or (C^alkyl-fCa-yJcycloalkyl; or both 
20 R 162 are covalently bonded together and to the nitrogen to 

which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 

More preferably, Q is a 6- or 1 0-membered aryl, Het, (Ct^alkyljaryl or (C^alkyO-Het, 
25 all of which being optionally substituted with: 

- 1 to 4 substituents selected from: halogen,N0 2l cyano or azido; or 
- 1 to 4 substituents selected from: 

a) (Ci-e) alkyl or haloalkyl, (C 3 . 7 )cycloalkyl, (C 2 . 6 )alkenyl, (C 2 ^)alkynyl, (C,^) 
alkyl-(C3. 7 )cycloalkyl, all of which optionally substituted with R 150 ; 
30 b) OR 104 wherein R 104 is H, (Chalky!), (C3. 7 )cycloalkyl ( or (Ci^alkyHCa- 

7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (Ci^alkyl)Het being optionally substituted with 
R 150 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
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independently H, (C^Jalkyl, (C^cycloalkyl or (C^)all<yl-(C 3 . 7 )cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyl)Het or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C u alkyl)Het or heterocycle being optionally substituted with 
R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C,^alkyl)aryl or (C^alkyOHet, and R" a is H, CN, (C,. 
6 )alkyl, (C^cycloalkylorCCveJalkyl-CC^Jcycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 is (C^alkyl, (Cg. 
^cycloalkyl, or (C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (d. 
6 alkyl)Het, or both R 111 and R m are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or 
heterocycle being optionally substituted with R 150 ; 

f) NR" 6 COR" 7 wherein R"« and R 117 is each H.'^alkyl, (C, 7 )cycloalkyl. 
(C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C 1 ^alky|)Het, said (C,. 

6) alkyl, (C 3 . 7 )cycloalkyl, (C^)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C,^alkyl)Het being optionally substituted with R 150 ; 

g) NR^CONR" 8 ^, wherein R 118 , tf»and R 120 'is each H, (C^alkyl, (C3. 

7 ) cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
ealkyOHet, or R 119 and R 120 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle; said alkyl, cycloalkyl, (C^)alkyl-(Cs, 7 )cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C^alkyOHet or heterocycle being optionally substituted with 

h) NR 121 COCOR 122 wherein R 121 is H, (C^aJkyl optionally substituted with 
R 150 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (C^alkyl), (C 3 -7)cycloalkyl, or (C^alkyl-^cycloalkyl, 
aryl, Het, (C^alkyljaryl or (Chalky!) Het, or R 124 is OH or O(C^alkyl) or both 
R 124 are covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyOaryl or 
(C^alkyl)Het and heterocycle being optionally substituted withR 150 ; 

j) COOR 128 wherein R 128 is H. (C^alkyl, ^cycloalkyl, orfC^alkyHC,. 
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7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d^alkyl)Het, said (d-e)alkyl, (C3. 
7 )cycloaIkyl, oKCi^alkyl-CC^cycloalkyl, aryl, Het, (d-ealkyl)aryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H f (d^alkyl, (C3. 
5 7 )cycIoalkyl, (d*)aIkyl-(C3- 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 

6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyljaryl, 
(d^alkyl)Het and heterocycle being optionally substituted withR 150 ; 
10 I) aryl, Het, (C1-6alkyl)aryl or (C1-6alkyl)Het, all of which being optionally 

substituted with R 150 , wherein R 150 is preferably selected from: 

• 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 

- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (Ca-yJcycloalkyI, (C 2 ^)alkenyl, (C 2 . 8 )alkynyl, 
15 (d-e) alkyl-(C3. 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (d-ealkyl), (C 3 - 7 )cycloa!kyl, or (d- 6 )alkyl- 
(C^cycloalkyl, aryl, Het, said alkyl, cycloalkyl, aryl and Het being 
optionally substituted with R 160 ; 

c) OCOR 105 wherein R 105 is (C^)alkyl f (C^cycloalkyl, (d-^alkyHd- 
20 7 )cycloalkyl, Het, (d. 6 alkyl)aryl or (d. 6 alkyl)Het, said alkyl, cycloalkyl, 

aryl, Het, (C^alkyljaryl or (C^alkyl)Het being optionally substituted 
with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (d-e)alkyl, (C^cycloalkyl or both R 108 are covalently 

25 bonded together and to the nitrogen to which they are attached to 

form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl or heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (d- 6 )alkyl, (C^cycloalkyl or (d- 
6 )alkyl-(C3_ 7 )cycloalkyl, and R 112 is H, (d-e)alkyl, (d- 7 )cycloalkyl or (d- 

30 6 )alkyl"(C3-7)cycloalkyl, COOR 115 or S0 2 R 115 wherein R 115 is (C^)alkyl, 

(C3_ 7 )cycloaIkyl, or both R 111 and R 112 are covalently bonded together 
and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (d-ealkyl)Het, or heterocycle being optionally substituted 
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with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl, (C* 
7 )cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyljaryl or (d. 
6 alkyl)Het, said (C^alkyl, (C^cycloalkyl, (C^alkyHC^cycloalkyl, 
aryl, Het, (d-salkyljaryl or (C^alkyl)Het being optionally substituted 
with R 160 ; 

g) NR» 8 CONR" 9 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
s)alkyf, (C^Jcycloalkyl, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^)alkyl optionally 
substituted with R 160 ; or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (C^alkyl) or (C^cycloalkyl, or R 124 is 
OH or O(C^alkyl), or both R 124 are covalently bonded together to form 
a 5, 6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
heterocycle being optionally substituted with R 1eo ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^alkyl or (C^cycloalkyl, 
said (C^alkyl and (Cg-yjcycloalkyl being optionally substituted with 
R 160 ,- and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C>. 
6 )alkyl or (C^cycloalkyl, or both R 129 and R 130 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyf, haloalkyl, COOR 161 , S0 3 H, 
S0 2 R 16 \ OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2l NR 162 C0R 162 or 
CON(R ,62 ) 2l wherein R 16, and each R 162 is independently H, 
(C^)alkyt, (C^cycloalkyl or (C^)alkyl-(C3- 7 )cycloalkyt; or both 

«|g2 

R are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 
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Most preferably, Q is a 6- or 10-membered aryl or Het, both being optionally 
substituted with: 

- 1 to 3 halogen, N0 2 , cyano, azido; or 
- 1 to 3 substituents selected from: 
5 a) first (Ci-e) alkyl or haloalkyl, first (C^cycloalkyl, (C 2 ^)alkenyl, (C 2 ^)alkynyl, 

(C w ) alkyl-(C3. 7 )cycloalkyl, all of which are optionally substituted with R 150 ; 
b) OR 104 wherein R 104 is H, (C^alkyl); 

d) S0 2 NHR 108 wherein R 108 is H or (C^alkyl; 

e) NR 111 R 112 wherein both R 111 and R 112 are independently H or (C^)alkyl; 
10. f) NHCOR 117 wherein R 116 is H or (C^alkyl; 

g) NHCONR 119 R 120 , wherein R 119 and R 120 is each independently H or (d- 
6 )alkyl; 

h) NHCOCOR 122 wherein R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each 
R 124 is independently H or (d-ealkyl); 

1 5 j) COOR 128 wherein R 128 is H, (C^alkyl; 

k) CONHR 130 wherein R 130 is H, (Ci^alkyl; 

I) 6- or 10-membered aryl, Het, (C^alkyl)aryl or (C^alkylJHet, said aryl, Het, 
(C^alkyOaryl or (CvealkylJHet being optionally substituted with R 150 ; and 

wherein, preferably, R 150 is selected from: 
20 - 1 to 3 halogens; or 

- 1 to 3 substituents selected from: 

a) first (Cm) alkyl or haloalkyl, first (C^cycloalkyl, (C^alkenyl, (C 2 . 
8 )alkynyl, (C^) alkyl-(C3. 7 )cycloalkyl, all of which are optionally 
substituted with tetrazole, OR 102 , COOR 102 , wherein R 102 is H or 

25 (C^alkyl; 

b) OR 104 wherein R 104 is H, (C^alkyl); 

d) S0 2 NHR 108 wherein R 108 is H or (C^alkyl; 

e) NR 111 R 112 wherein both R 111 and R 112 are independently H or (d. 
6 )alkyl; 

30 ff) NHCOR 117 wherein R 116 is H or (C^jalkyl; and 

h) NHCOCOR 122 wherein R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H or (Chalky!)', 
j) COOR 128 wherein R 128 is H, (C^alkyl; and 
k) CONHR 130 wherein R 130 is H, (C^)alkyl. 
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More preferably Q is selected from: 
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Most preferably, Q is selected from: 
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Polymerase activity 

The ability of me compounds of formula (I) to i„ h)bll RNA synlhesis . 

dependent RNA poiynterase o, HCV can be demoted by any asL» capaL of 

Specificity for RNA dependent RNA polymerase activity 

ItZT tha ' °° mP ° UndS "* ,mena0n «"* «** >*»» Of HCV 
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When a compound of formula (I), or one of its therapeutically acceptable salts, is 
employed as an antiviral agent, it is administered orally, topically or systemically to 
mammals, e.g. humans, rabbits or mice, in a vehicle comprising one or more 
5 pharmaceutical^ acceptable carriers, the proportion of which is determined by the 
solubility and chemical nature of the compound, chosen route of administration and 
standard biological practice. 

For oral administration, the compound or a therapeutically acceptable salt thereof 
10 can be formulated in unit dosage forms such as capsules or tablets each containing 
a predetermined amount of the active ingredient, ranging from about 25 to .500 mg, 
in a pharmaceutical^ acceptable carrier. 

For topical administration, the compound can be formulated in pharmaceutical^ 
15 accepted vehicles containing 0.1 to 5 percent, preferably 0.5 to 5 percent, of the 
active agent. Such formulations can be in the form of a solution, cream or lotion. 

For parenteral administration, the compound of formula (I) is administered by either 
intravenous, subcutaneous or intramuscular injection, in compositions with 
20 pharmaceutical^ acceptable vehicles or carriers. For administration by injection, it is 
preferred to use the compounds in solution in a sterile aqueous vehicle which may 
also contain other solutes such as buffers or preservatives as well as sufficient 
quantities of pharmaceutical^ acceptable salts or of glucose to make the solution 
isotonic. 

25 

Suitable vehicles or carriers for the above noted formulations are described in 
pharmaceutical texts, e.g. in "Remington's The Science and Practice of Pharmacy", 
19th ed., Mack Publishing Company, Easton, Penn., 1995, or in "Pharmaceutical 
Dosage Forms And Drugs Delivery Systems 0 , 6th ed., H.C. Ansel et al., Eds., 
30 Williams & Wilkins, Baltimore, Maryland, 1995. 

The dosage of the compound will vary with the form of administration and the 
particular active agent chosen. Furthermore, it will vary with the particular host under 
treatment. Generally, treatment is initiated with small increments until the optimum 
35 effect under the circumstance is reached. In general, the compound of formula I is 
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im :<toMt, admired a, a concentrauon level ma, w», gene* a„o* 
***** ~* ""»—»* any ban* or JLT. 

F ; oraladml "'*tion,» 1 eco m po„nd„rame ra pe W ioa*ae=ep t ab l e S a N , s 

at edrd 1 T 9Perki ' 08ram0,b0dyWeiSht ^^ te -'^ 
employed in order to achieve effective results. 

a ZH7 T" 0 *" 8 °' * ™ en " 0n " BW " « — **» °< « compound el 
5 formula I and one or more addillonal therapeutic or prophylacfc aoent boTI 

• fo 9 «rr dS W m6 ' r *""««*■* •"*«* -* are tonnuiated 

W- to. tmrnunomodulatoryagents, sue as a-, 0, or^ntederons; other an Ja, 
27 SU *7^a™"W«loff,eri„» toreof HCV NS5Bpo ^^ 

Methodology and Synthesis 

M» t dedva«vee or analogs accot*g ,o the pres6nt invent™ can be prepared 
torn known monocyclic anomatic compounds by adapffng Known ,i t e rat T 
aaguencesaucnae those deseffbed by ,w. E „ in gboe etal. m Le, Z 3S 
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7963) and S. Cacchi et al. (Tet Lett. 1992, 33, 3915). Scheme 1, shown below 
wherein R\ R 2 , R 3 , R 6 , K, L, and M are as described herein illustrate how these 
procedures can be adapted to the synthesis of compounds of formula 1 of this 
invention. 

5 Scheme 1 




H 2 N-R 6 coupling 

In carrying out the route illustrated in Scheme 1 , a suitably protected form of 3- 
trifluoroacetamido-4-iodobenzoic acid is reacted with an alkyne l(ii) in the 
presence of a metal catalyst (e.g. a palladium metal complex such as PdCb(PPh 3 ) 2 , 

10 Pd 2 dba 3l Pd(PPh 3 ) 4 and the like), a base (EtaN, DIEA and the like or an inorganic 
basic salt including metal carbonates, fluorides and phosphates), and optionally in 
the presence of an additional phosphine ligand (triaryl or heteroarylphosphine, dppe, 
dppf, dppp and the like). Suitable solvents for this reaction include DMF, dioxane, 
THF, DME, toluene, MeCN, DMA and the like at temperatures ranging from 20 °C to 

15 170 °C, or alternatively without solvent by heating the components together. 

Alternatively, the cross-coupling reaction can be carried out on a suitably protected 
form of 3-amino-4-iodobenzoate and the amino group can be trifluoroacetylated in 
the subsequent step as described by J.W. Ellingboe et al. {Tet Lett. 1997, 38, 7963). 
Reaction of the above diarylalkynes l(iii) with an enol triflate under cross-coupling 

20 conditions similar to those described above gives after hydrogenation of the douple 
bond, indole derivatives l(iv). Enol triflates are known and can be prepared from the 
corresponding ketones by following known literature methods (for example, 
cyclohexene triflate can be prepared from cyclohexanone, triflic anhydride and a 
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M»d organic base such as 2, **m*»4«m* m „e). The 

Mmgen gas or a hydrogen donor (ammonium formate, formic add and toe Z h 

w**eapprcpda,eaminac,,om,u,aH 2N .R S .Co n da„ S a B o„ofma6. 

a^aCf * ^ bS ■»* — * ■ 

amde bond formmg raagants SU ch as TBTU.HATU, BOP.BmP EDAC Dec 

«~ ,o me comesponding acid chionde prior te oon*neaI J^in, 

Alternatively, compounds of fomruia 1 can be prepared by eiaboranon from a ore 
e»mg indoie core by fei^ 9 adaplaBons of ^ ^ 

toraxample.byP.Gha.agezieoetai. (reason , 996 * .oiZrHT', 

^•^■l-.-.a^.Suchama.hodoiogy^rter^r'' 
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In carrying the route illustrated in Scheme 2, commercially available 6- 
indolecarboxytic acid 2(i), which can also be prepared according to the method of S. 
Kamiya et al. {Chem. Pharm. Bull. 1995, 43, 1692) is used as the starting material. 
The indole 2(1) is reacted with a ketone 2(H) under basic or acidic aldol-type 

5 conditions. Suitable conditions to affect this condensation include strong bases such 
as alkali metal hydroxides, alkoxides and hydrides in solvents such as lower alkyl 
alcohols (MeOH, EtOH, ferfBuOH etc.), THF, dioxane, DMF, DMSO, DMA and the 
like at reaction temperature ranging from -20 °C to 120 °C. Alternatively, the 
condensation can be carried out under acid conditions using organic or mineral 

10 acids or both. Appropriate conditions include mixtures of AcOH and aqueous 
phosphoric acid at temperatures ranging from 15°C to 120 °C. 
Following protection of the carboxylic acid group in the form of an ester (usually 
lower alkyl) using known methods, the indole nitrogen can be alkylated with R 3 if 
desired. Reaction conditions to alkylate the nitrogen of an indole derivative are well 

15 known to those skilled in the art and include the use of strong bases such as alkali 
metal hydrides, hydroxides, amides, alkoxides and alkylmetals, in the appropriate 
solvent (such as THF, dioxane, DME, DMF, MeCN, DMSO, alcohols and the like) at 
temperatures ranging from -78 °C to 140 °C. An electrophilic form of R 3 is used for 
the alkylation of the indole anion. Such electrophilic species include iodides, 

20 bromides, chlorides and sulfonate esters (mesylates, tosylate, brosylate or triflate). 
Halogenation (usually bromination, but also iodination) of the 2-position of the indole 
2(iv) gives 2(v). Suitable halogenating agents include, for example, elemental 
bromine, A/-bromosuccinimide, pyridine tribromide, dibromohydantoin and the 
corresponding iodo derivatives. Suitable solvents for this reaction are inert to 

25 reactive halogenating agents and include for example hydrocarbons, chlorinated 
hydrocarbons (DCM, CCI 4l CHCI 3 ), ethers (THF, DME, dioxane), acetic acid, ethyl 
acetate, IPA, and mixtures of these solvents. Reaction temperature ranges from -40 
°C to 100 °C. A method of choice to carry out the bromination of indoles as shown in 
Scheme 2 was described by L. Chu (Tet Lett. 1997, 38, 3871). 

30 

The 2-bromoindole derivatives 2(v) can be converted directly to fully substituted key 
intermediates l(v) through a cross-coupling reaction with aryl or heteroaryl boronic 
acids, boronate esters or trialkylstannane derivatives. These boron or tin 
organometallic species are from commercial sources or can be prepared by 
35 standard literature procedures. Cross-coupling with organoboron reagents can be 
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Scheme 3 




COOH ' 



H 2 N-R 6 

Compound of formula I 

coupling 

In carrying out the synthetic route illustrated in Scheme 3, ethyl 4-acetamido-3- 
5 iodobenzoate 3(i) undergoes metal catalyzed cross-coupling with an alkyne 3(ii) to 
give a 2,3-disubstituted-5-indolecarboxyIate 3(iii) according to an adaptation of a 
procedure described by A. Bedeschi et al. {Tet Lett. 1997, 38, 2307). The indole 
derivative 3(iii) is then alkylated on nitrogen with electrophilic R 1 groups (halides, 
sulfonate esters) under the action of a base such as alkali metal hydroxides, 

10 fluorides, hydrides amides, alkyllithium, phosphabases and the like, to give 3(iv). 
Suitable solvents for this alkylation include DMF, DMA, DMSO, MeCN, THF, 
dioxane, DME and the like. Following saponification of the ester group with an 
alkaline solution, the resulting 5-indolecarboxylic acid derivative 3(v) is coupled to 
H 2 N-R 6 using an amide bond forming reagent as described previously (Scheme 1), 

15 to give compounds of formula I. 

EXAMPLES 

The present invention is illustrated in further detail by the following non-limiting 
20 . examples. All reactions were performed in a nitrogen or argon atmosphere. , 

Temperatures are given in degrees Celsius. Flash chromatography was performed 
on silica gel. Solution percentages or ratios express a volume to volume 
relationship, unless stated otherwise. Mass spectral analyses were recorded using 
electrospray mass spectrometry. Abbreviations or symbols used herein include: 
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DIEA: diisopropylethylamine; 
DMAP: 4-(dimethylamino)pyridine; 
DMSO: dimethylsulfoxide; 

DMF: N,N-dimethylformamide; 
5 Et: ethyl; 

EtOAc: ethyl acetate; 
Et 2 0: diethyl ether; 

HPLC: high performance liquid chromatography; 
'Pr: isopropyl 
10 Me: methyl; 

MeOH: Methanol; 
MeCN: acetonitrile; 
Ph: phenyl; 

TBE: tris-borate-EDTA; 

15 TBTU: 2-( Wben 2 otria 2 ol-1-y|)-N,N I N' ) N'-tetramethyluronium tetrafluoroborate; 
TFA: trifluoroacetic acid; 

TFAA: trifluoroacetic anhydride; 
THF: tetrahydrofuran; 
MS (ES): electrospray mass spectrometry; 
20 PFU: plaque forming units; 
DEPC: diethyl pyrocarbonate; 
DTT: dithiothreitol 

EDTA: ethylenediaminetetraacetate 

HATU:0-(7-a 2 abenzotria2o|.1-y|)-N l N > N / l N'-tetramethyluronium 
25 hexafluorophosphate 

BOP: benzotria^ 
EDAC: see ECD 

DCC: 1,3-DicyclohexyIcarbodiimide 

HOBt: 1-Hydroxybenzotriazole 
30 ES + : electro spray (positive ionization) 

ES": electro spray (negative ionization) 

DCM: dichloromethane 

TBME: tert-butylmethyl ether 

TLC: thin layer chromatography 
35 AcOH: acetic acid 
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EtOH: ethanol 

DBU: 1 ,8-diazabicyclo[5.4.0]under-7-ene 
BOC: fe/f-butyloxycarbonyl 
Cbz: carbobenzyloxy carbonyl 
5 ] PrOH: isopropanol 

NMP: N-methylpyrrolidone 

EDC: 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride 
RNAsin: A ribonuclease inhibitor marketed by Promega Corporation 
Tris: 2-amino-2-hydroxymethyl-1 ,3-propanediol 
10 UMP: uridine S'-monophosphate 
UTP: uridine S'-triphosphate 
IPA: isopropyl acetate 

Examples 1-45 illustrate methods of synthesis of representative compounds of this 
15 invention. 

Example 1 




20 

Methyl 3-amino-4-iodobenzoate: 

3-Amino-4-iodobenzoic acid (13.35 g, 50.8 mmol) was added to MeOH (150mL) and 
SOCI 2 (4.8 mL, 65.8 mmol, 1.3 equivalent) was added. The mixture was refluxed for 



25 



30 
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* wiui ivieun ana dried in vacuo (15.23 g) 

Me W3-tnffuoroacetamido+iodobenzoate: 
5 The aniline derivative from above f 1 4 53 « «w mm „,v 

mUandTFAA/«mi v'4.53 g, 52 mmol) was dissolved in DCM (200 

was passed throuoh a short •,• Pressure and the residue 

umrougn a short pad of silica gel using DCM as eluenr Tho* • w 
produotwasobtainedasapi nks o, id(1381g) e'uent. The desired 

was extracted with EtOAc x inn mi 1 „ «. )- 6 m,XtUre 

was purified by flash chromatography using 20°/ EtL I * 
( --iredcross-coupledaJeraZ^ 

^y/^cyc/oA,exeny/>^/,e ny//ht/o/e ^ art , oxy/afe . 

^rzrrrsrir: 

' ndn acKetal. (J, Heterocyc c Chem IQftft 100 7 
methods described in the literature (0802 a « 1237ore ^«^nt 

~=r^r.=; 

The material from above was hydroqenated H *tm u 1 * 
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isolated after filtration of the catalyst. 
S-Cylohexyl^-phenylindole-e-carboxylic acid: 

The methyl ester from above (0.154 g, 0.15 mmol) was refluxed overnight in a 
mixture of MeOH (10 mL) and 2N NaOH (6 mL) until complete hydrolysis had 
5 occurred as shown by HPLC analysis. After cooling to room temperature, 2N HCI (5 
mL) was added followed by AcOH to pH 7. MeOH was removed under reduced 
pressure, water (50 mL) was added and the product extracted with EtOAc. The 
extract was washed with water an brine, and dried (MgS0 4 ). Removal of volatiles 
under reduced pressure gave the title indole carboxylic acid as a light-orange solid 
10 (0.149 g). 

Following the same procedure but using 2-ethynylpyridine instead of 
phenylacetylene, 3-cyclohexane-2-(2-pyridyl)indole-6-carboxylic acid was obtained. 

15 Example 2: 




3-Cyclohexenyl-6-indole carboxylic acid: 

A 12 L round-bottomed flask was equipped with a reflux condenser and a 
mechanical stirrer, and the system was purged with nitrogen gas. 6-lndole 
20 carboxylic acid (300.00 g, 1 .86 mole, 3 equivalents) was charged into the flask, 
followed by MeOH (5.5 L). After stirring for 10 min at room temperature, 
cyclohexanone (579 mL, 5.58 mole) was added. Methanolic sodium methoxide 
(25% w/w, 2.6 L, 1 1.37 mole, 6.1 equivalents) was added in portions over 10 min. 
The mixture was then refluxed for 48 h. After cooling to room temperature, water (4 
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L) was added and methanol removed under reduced pressure. The residual 
aqueous phase was acidified to P H 1 with concentrated HCI (-1.2 L). The resulting 
yellow.sh precipitate was collected by filtration, washed with water and dried under 
vacuum at 50 °C. The desired cyclohexane derivative was obtained as a beige solid 
5 (451 .0g, 100% yield). 

3-Cyclohexyl-6-indole carboxylic acid: 

The unsaturated derivative from above was hydrogenated for 20 h under 55 psi 
hydrogen gas pressure. over 20% Pd(OH) 2 /C (10.25 g) using 1:1 THF-MeOH (25 
L) as solvent. After filtration of the catalyst, volatiles were removed under reduced 
0 pressure and the residue was triturated with hexane. The beige solid was collected 
by filtration, washed with hexane and dried under vacuum (356.4 g, 78% yield). 

Methyl 3-cyclohexyl-6-indole carboxylate: 

A 5 L three-necked flask was equipped with a reflux condenser and a mechanical 
• stirrer, and the system was purged with nitrogen gas. The indole carboxylic acid 
from above (300.00 g, 1.233 mole) was charged into the flask and suspended in 
MeOH (2 L). Thionyl chloride ( 5 mL, 0.0685 mole, 0.05 equivalent) was added 
dropw,se and the mixture was refluxed for 48 h. Volatiles were removed under 
reduced pressure and the residue was triturated with hexane to give a beige solid 
that was washed with hexane and dried under vacuum (279.6 g, 88% yield). 

Methyl-2-bromo-3-cyclohexyl-6-indole carboxylate: 

Adapting the procedure of L. Chu (Tet. Lett. 1997, 38, 3871) methyl 3-cyclohexyl-6- 
.ndole carboxylate (4.65 g, 18.07 mmof) was dissolved in a mixture of THF (80 mL) 
and CHCI 3 (80 mL). The solution was cooled in an ice bath and pyridinium bromide 
perbromide (pyridine tribromide, 7.22 g, 22.6 mmol, 1 .25 equivalent) was added 
After stining for 1 .5 h at 0 °C, the reaction was judged complete by TLC It was 
diluted with CHCI3 (200 mL), washed with 1M NaHS0 3 (2 x 50 mL), saturated 
aqueous NaHC0 3 (2 x 50 mL) and brine (50 mL). After dying over Na.SO, the 
solvent was removed under reduced pressure and the residue crystallized from 
TBME - hexane. The desired 2-bromoindole derivative was collected by filtration 
washed with hexane and dried (3.45 g). Evaporation of mother liquors gave a red 
sol,d that was purified by flash chromatography using 15% EtOAc in hexane yielding 
an additional 3.62 g of pure material. Total yield was 5.17 g (85% yield) 
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EXAMPLE 3: 

General procedure for the Suzuki cross-coupling of aryl and heteroarylboronic 
acids with 2-bromoindole derivatives: 

Cross-coupling of aromatic/heteroaromatic boronic acid or ester derivatives with 2- 
bromoindoles such as the one described in example 2 can be performed using any 
5 variations of the standard metal-catalyzed Suzuki cross-coupling reaction as 
described in the literature and well known to those skilled in the art. The following 
example serves to illustrate such a process and is non-limiting. 

3-Cyclohexyl-2-furan-3-yl-1H-indole-6-carboxylic acid methyl ester: 

10 



The 2-bromoindole of example 2 (8.92 g, 26.5 mmol), 3-furanboronic acid (BP. 
Roques et al. J. Heterocycl. Chem. 1975, 12, 195; 4.45 g, 39.79 mmol, 1.5 

15 equivalent) and LiCI (2.25 g, 53 mmol, 2 equivalents) were dissolved in a mixture of 
EtOH (100 mL) and toluene (100 mL). A 1M aqueous Na 2 C0 3 solution (66 mL, 66 
mmol) was added and the mixture was degassed with argon for 45 min. Pd(PPh3) 4 
(3.06 g, 2.65 mmol, 0.1 equivalent) was added and the mixture stirred overnight at 
75-85 °C under argon. Volatiles were removed under reduced pressure and the 

20 residue re-dissolved in EtOAc (500 mL). The solution was washed with water, 
saturated NaHC0 3 (1 00 mL) and brine (1 00 mL). After drying over a mixture of 
MgS0 4 and decolorizing charcoal, the mixture was filtered and concentrated under 
reduced pressure. The residual oil was triturated with a mixture of TBME (20 mL) 
and hexane (40 mL), cooled in ice and the precipitated solid collected by filtration, 

25 washed with cold 25% TBME in hexane, and dried (3.09 g). The filtrate and 
washings from the above trituration were combined, concentrated and purified by 
flash chromatography using 10-25% EtOAc in hexane to give an additional 4.36 g of 
product. The total yield of the 2-(3-furyl)indole of example 3 was 8.25 g. 
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Example 4: 




COOMe 



Me 



NaH/Mel 
DMF 



pyridine tribromide 

— - ^ 

THF.CHCL/0°C 



N^^s^ COOMe 




COOMe 



10 



15 



20 



25 



Methyl 3-cyclohexyl.1-methyl-6-indole carboxylate: 

Methyl 3-cyclohexyl-6.indole carboxylate from examp,e 2 (150.00 g, 0.583 mole) was 
charged into a 3 L three-necked flask equipped with a mechanical stirrer and purged 
w ft , n trogen gas. DMF (1 L) was added and the solution was cooied in an ice-bath 
(6 ° % 0il diSp6rsl0n ' 3a35 9- °-*» mole, 1.3 equivalent) was added in small ' 
portions (15 min) and the mixture was stirred for 1 h in the cold, .odomethane (54 5 
mL, 0.876 mole, 1.5 equivalent) was added in smal. portions, maintaining an internal 
temperature between 5 - 10 °C. The reaction mixture was then stirred overnight at 
room temperature. The reaction was quenched by pouring into ice-water (3 L) 
resulting in the formation of a cream^olored precipitate. The material was collected 
by filtration, washed with water and dried in vacuum at 45 "C (137.3 g, 86% yield). 

Meth yl2-bromo-3H;yclohexyl.1.methyl.6-indote 

The 1-methylindo.e derivative from above (136.40 g, 0.503 moie) was charged into a 

three-necked flask equipped with a mechanical stirrer and purged with nitrogen 
gas. CHC.3 (750 mL) and THF (750 mL) were added and the solution was coded to 
0 C. Pyndme tribromide (pyridinium bromide perbromide, 185.13 g, 0 579 mole 
1^15 equivalent) was added in small portions and the mixture was stirred for 1 h at 0 
C The solvent was removed under reduced pressure at room temperature and the 
res,due dl ssolved in EtOAc (3 L). The solution was washed with water and brine 
dned (decolourising charcoal /MgS0 4 ) and concentrated under reduced pressure 
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The residue was suspended in TBME and heated to 50 °C. The suspension was 
stored overnight in the refrigerator and the cream-coloured crystalline product was 
collected by filtration. It was washed with TBME and dried in vacuum (134.3 g, 76% 
yield). 



Example 5: 

Cyclohexyl-methyMributylstannanyMH-indole4<:arbo acid methyl ester: 



10 The bromoindole derivative of example 4 (2.70 g, 7.71 mmol) was dissolved in dry 
THF (40 mL) and the solution was cooled to -78 °C under an argon atmosphere. A 
solution of nBuLi in hexane (1.4 M, 6.90 mL, 9.64 mmol, 1.25 equivalent) was added 
dropwise over 15 min and stirring at low temperature was continued for 75 min. To 
the resulting suspension was added nBu 3 SnCI (2.93 mL, 10.8 mmol, 1.4 equivalent) 

15 over 5 min. The suspension dissolved and the solution was stirred for 1 h at -78 °C. 
The reaction mixture was warmed to room temperature and THF removed under 
reduced pressure. The residue was dissolved in TBME (150 mL), washed with 1:1 
brine - water and dried over MgS0 4 . The material was purified by chromatography 
on silica gel that was previously deactivated by mixing with a solution of 5% EfeN in 

20 hexane. The same solvent was used as eluent for the chromatography. The title 
stannane was isolated as a yellow oil (3.42 g, 79 % yield). 

Example 6: 

General procedure for Stille cross-coupling of the 2-stannane indole of 
25 example 5 with aromatic/heteroaromatic halides: 

Cross-coupling of aromatic/heteroaromatic halides or pseudohalides (preferably 
bromides, iodides and triflates) with the stannane derivative of example 5 can be 
performed using any variations of the standard metal-catalyzed Stille cross-coupling 
reaction as described in the literature. The following example serves to illustrate 
30 such a process. 



5 



Me 
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10 



15 




The stannane derivative of example 5 (3.42 g, 6.1 mmol) was dissolved in DMF (10 
mL) and Cul (0.1 16 g, 0.61 mmol, 0.1 equivalent), LiCI (0.517 g, 12.21 mmol, 2 
equivalent), triphenylphosphine (0.320 g, 1.22 mmol, 0.2 equivalent) and 2- ' 
bromopyridine (0.757 mL, 7.94 mmol, 1 .3 equivalent) were added. The solution was 
degassed with a stream of argon (30 min) and Pd(PPh3) 4 . (0.352 g, 0.31 mmol, 0 05 
equivalent) was added. After purging with argon for an additional 10 min, the 
solution was heated and stirred at 100 °C overnight under argon. The DMF was 
then removed under vacuum and the residue dissolved in EtOAc (150 mL). The 
solution was washed with 1N NaOH (25 mL) and brine (25 mL) and dried over 
MgS0 4 . The solvent was removed under reduced pressure and the residue purified 
by flash chromatography eluting with CHCfe then 5-10% EtOAc in CHCI 3 (1 516 a 
71% yield). ' 



20 



25 



Example 7: 

General procedure for Stille cross-coupling of 2-bromoindoles with aryl or 
heteroarylstannanes: 

3-Cyclohexyl.1. m ethyl.2-pyridin.2-yl^^ acidmetny , esten 

C00M * ^ ,coom 

PdCI 2 (PPh 3 ) 

THF/ reflux 





The 2-bromoindole derivative of example 4 (0.150 g, 0.428 mmol) and 2- 
trimethylstannylthiophene (S.F. Thames etal. J. Organometal. Chem. 1972, 38, 29; 
0.150 g, 0.61 mmol, 1.4 equivalent) were dissolved in dry THF (7 mL) in a sealed 
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tube, and the solution was degassed with a stream or argon for 30 min. 
Pd(CI) 2 (PPh 3 ) 2 (0.018 g, 0.026 mmol, 0.06 equivalent was added and the tube 
sealed. The solution was heated to 80 °C for 40 h. The reaction mixture was cooled 
to room temperature, EtOAc (10 mL) was added and the suspension filtered. After 
5 evaporation of the solvent, the residue was re-submitted to the reaction conditions 
for an additional 20 h, with fresh 2-stannylthiophene (0.150 g, 0.61 mmol) and 
catalyst (0.020 g). After cooling to room temperature and filtration of solids, the 
solvent was evaporated and the residue purified by flash chromatography using 15- 
100% CHCI 3 in hexane as eluent (0.133 g, 88% yield). 

10 

The same procedure can be used to couple stannane derivatives to the 2- 
bromoindole of Example 2. 

Example 8: 

1 5 General procedure for the N-alkylation of 2-aryl and 2~heteroaryl-6-indole 
carboxylates: 

3'Cyclohexyl'1'methyl'2'pyridin'2'yMH'indole^carboxylic acid methyl ester: 



NaH (60% oil dispersion, 0.186 g, 4.64 mmol, 1.5 equivalent) was washed with 
20 hexane (20 mL) to remove the oil and then re-suspended in DMF (5 mL). After 
cooling to 0 °C in an ice bath, the indole derivative of example 3 (1 .000 g, 3.09 
mmol) was added dropwise as a solution in DMF (3 mL + 2 mL rinse). After stirring 
for 15 min, iodomethane (0.385 mL, 6.18 mmol, 2 equivalents) was added in one 
portion and the mixture was stirred for 2 h in the cold and an additional 2 h at room 
25 temperature. The reaction was then quenched by addition of 1 N HCI ( 1 mL) and 
diluted with TBME (100 mL). The solution was washed with 1N HCI (25 mL) and 
dried (MgS0 4 ). After removal of volatiles under reduced pressure, the residue was 
purified by flash chromatography using 5-10% EtOAc in hexane as eluent to give the 
title compound as a white solid (0.903 g, 86% yield). 
30 Other A/-alkylindole derivatives within the scope of this invention could be prepared 
from the appropriate electrophiles (e.g. Etl, iPrl, iBul, BnBr) using a similar 




\ 
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procedure. 
Example 9: 

General procedure for the saponification of 6-indolecarboxylates to the 
5 corresponding free carboxylic acids: 

This procedure applies to both indole and N-methylindole carboxylates. 

3^clohexyl-1-methyl.2-pyridin-2-yl-1H-indolete^ 



10 




COOH 



15 



The 6-indole carboxylate of example 6 (1 .517 g, 4.35 mmol) was dissolved in DMSO 
(8 mL) and 5N NaOH (4.4 mL) was added. The mixture was stirred at 50 °C for 30 
min. The solution was then cooled to room temperature and added dropwise to 
water (15 mL). Insoluble black impurities were removed by filtration and AcOH (2 
mL) was added dropwise to the filtrate. The white precipitate that formed was 
collected by filtration, washed with water and dried (1.37 g, 94% yield). 

Example 10: 

1-Cyclohexy!-2-pheny/-1H-indoIe-5-carboxylicacid: 



NHAc 




-Ph 



COOEt 



COOEt 




COOEt 



,20 



CsOH.H 2 0 




COOEt 1,Ha/ 

20%Pd(OH) 2 



2. NaOH 




COOH 



Ethyl 4-amino-3-iodobenzoate: 
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Ethyl 4-aminobenzoate (15.00 g, 91 mmol) and iodine (1 1 .80 g, 46.5 mmol) were 
mixed with water (80 mL) and chlorobenzene (4.60 g, 41 mmol). The mixture was 
stirred while the temperature was gradually raised to 90 °C over 30 min. Hydrogen 
peroxide (30%, 50 mL) was added over 10 h at 90 °C. After stirring at that 

5 temperature for an additional 6 h, the mixture was cooled and the solution decanted 
from the residual solids. The solids were dissolved in DCM and the solution washed 
successively with sodium thiosulfate and brine. After drying (MgS0 4 ), the solvent 
was removed under reduced pressure and the resulting brown solid was triturated 
with hexane to remove di-iodinated by-products. The desired compound was 

10 obtained as a brown solid (22.85 g, 86% yield). 

Ethyl 4-acetamido~3-iodobenzoate: 

The aniline from above (1.00 g, 3.44 mmol) was dissolved in pyridine (5 mL) and the 
solution was cooled in ice. AcCI (0.32 mL, 4.47 mmol, 1 .3 equivalent) was added 
15 dropwise and the mixture was stirred for 1 h at 0 °C and 2 h at room temperature. 
The reaction mixture was then diluted with 1 N HCI and the product was extracted 
with TBME (100 mL). The organic phase was washed with IN HCI (50 mL), dried 
(MgS0 4 ) and concentrated to give the desired material as a tan-colored solid (1 .121 
g, 97% yield). 

20 

Ethyl 2-phenyl-indole-5-carboxylate: 

Following the procedure of A. Bedeschi et al. (Tef. Lett. 1997, 38, 2307), the 
acetanilide derivative from above (0:900 g, 2.7 mmol) was reacted with 
phenylacetylene (0.385 mL, 3.5 mmol, 1.3 equivalent) in the presence of 
25 PdCI 2 (PPh 3 ) 2 (10 mole %) and Cul (10 mole %) in a mixture of dioxane (5 mL) and 
tetramethylguanidine (5 mL). The desired 2-phenylindole (0.589 g, 82% yield) was 
isolated as a yellow solid after flash chromatography with 15% EtOAc in hexane. 

1-CycIohex-1-enyl-2-phenyl-1H-indole-5-carboxylic acid ethyl ester: 
The 2-phenylindole derivative from above (0.265 g, 1.0 mmol) was dissolved in DMF 
30 (2 mL) and cesium hydroxide monohydrate (0.208 g, 1.2 mmol, 1 .2 equivalent) was 
added. The solution was cooled in an ice bath and 3-bromocyclohexene (0.193 g, 
1 .2 mmol, 1 .2 equivalent) was added dropwise (5 min) as a solution in DMF (1 mL). 
The mixture was stirred for 30 min at 0 °C. The reaction was diluted with water (25 
mL), extracted with Et 2 0 (2 x 50 mL) and the extract dried over MgS0 4 . The solvent 
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was evaporated under reduced pressure to give a white foam (0.095 g) that was 
used without purification in the next step. 

1-Cyclohexyl-2-phenyl-1H-indole-5-carboxylicacid: 

The crude indole from above was hydrogenated in the usual way (1 atm hfe gas) in 
5 EtOH over 20% Pd(OH) 2 on carbon for 20 h at room temperature. After filtration of 
the catalyst, the EtOH was removed under reduced pressure. 
The residue was dissolved in a mixture of MeOH (1 mL) and DMSO (1 mL) and 5N 
NaOH (0.5 mL) was added. The mixture was stirred overnight at 50 °C. The 
reaction mixture was cooled and water (10 mL) was added. After acidification with 
10 1 N HCI, the product was extracted into Et 2 0 (70 mL) and the solution dried 
(Na 2 S0 4 ). Evaporation of the solvent gave a green residue consisting of a 2:1 
mixture (85 mg) of the desired 1-cyclohexyl-2-phenylindole-5-carboxylic acid and 
1 ,3-dicyclohexyl-2-phenylindole-5-carboxylic acid. 

15 Example 11: 

1tyclohexyl-3-methyI-2-phenyMH-indole-5-carboxylicacid: 




Ethyl 2-phenyl-3-methyl-indole-5-carboxylate: 

Adapting the procedure of H.-C. Zhang (Tel Lett. 1997, 38, 2439) ethyl 4-amino-3- 
iodobenzoate (from example 10, 0.500 g, 1.72 mmol) was dissolved in DMF (5 mL) 
and LiCI (0.073 g, 1.72 mmol, 1 equivalent), PPh 3 (0.090 g, 0.34 mmol, 0.2 
equivalent), K 2 C0 3 (1.188 g, 8.6 mmol, 5 equivalents) and phenylpropyne (0.645 mL, 
5.76 mmol, 3 equivalents) were added. The solution was degassed by purging with 
argon for 1 h and palladium acetate (0.039 g, 0.17 mmol, 0.1 equivalent) was added. 
The mixture was stirred at 80 °C under argon for 20 h. The reaction mixture was 
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diluted with water (25 mL) and extracted with EtOAc (50 mL). The extract was 
washed with brine (3 x 25 mL) and dried (MgS0 4 ). Concentration under reduced 
pressure and purification by flash chromatography with 10-15% EtOAc - hexane 
gave the desired 2-phenyl-3-methyl indole (0.275 g, least polar component) and the 
5 3-phenyl-2-methyl isomer (0.109 g, more polar component). 

Ethyl 1^3-cyclohexenyl)4-methyl-2'phenylindole-5-carboxy!ate: 

The less polar isomer from above (0.264 g, 0.95 mmol) was dissolved in DMSO (2 

mL) and cesium hydroxide monohydrate (0.191 g, 1.14 mmol, 1 .2 equivalent) was 

10 added followed by 3-bromocyclohexene (0.183 g, 1.14 mmol, 1 .2 equivalent in, 0.7 
mL of DMSO). The mixture was stirred at room temperature for 30 min. Additional 
CsOH monohydrate (0.400 g, 2.4 equivalents) and 3-bromocyclohexene (0.400 g, 
2.4 equivalents) were added and stirring continued for an additional 30 min. Similar 
amounts of the two reagents were again added and after another 30 min of stirring at 

15 room temperature, the reaction was diluted with 1 N HCI (6 mL) and water (20 mL). 
The product was extracted with TBME (100 mL), dried (MgS0 4 ) and after 
concentration under reduced pressure, the residue was purified by flash 
chromatography using 5-10% EtOAc in hexane as eluent. The desired A/-alkylated 
indole was obtained (0.130 g). 

20 

Ethyl 1 -cyclohexyl-3-methyl-2-phenylindo!e-5-carboxylate: 

The unsaturated product from above was hydrogenated (1 atm H 2 gas) in the usual 

way over 20% Pd(OH) 2 in EtOH.at room temperature for 3 h. 

1- Cyclohexyl-3-methyl-2-phenyl-1H-indole-5-carboxy^^^ 

25 The hydrogenated material from above was dissolved in a mixture of DMSO (2 mL) 
and MeOH (2 mL). 5N NaOH (0.5 mL) was added and the mixture was stirred 
overnight at 60 °C. After dilution with water (40 mL) f the product aqueous phase 
was washed with a 1 :1 mixture of EfeO - hexane (50 mL) and then acidified with 1N 
HCI to pH 1 . The liberated free acid was extracted with diethyl ether (2 x 50 mL) and 

30 the extract dried over Na 2 S0 4 . Removal of the solvent under reduced pressure gave 
the desired indole as a light brown solid (0.074 g). 

Example 12: 

2- Bromo-3-cyclopentyl-1-methyl-1H-indole-6-carboxylic acid methyl ester: 
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•COOH 



A 3 L three-necked flask equipped with a mechanical stirrer was charged with indole 
6-carboxylic acid (220 g, 1.365 mole) and KOH pellets (764.45 g, 13.65 mole, 10 
equivalents). Water (660 mL) and MeOH (660 mL) were added and the mixture 
5 heated to 75 °C. Cyclopentanone (603.7 mL, 6.825 mole, 5 equivalents) was added 
dropwise over 18 h using a pump. The reaction mixture was heated for an additional 
3 h (after which the reaction was judged complete by HPLC) and cooled to 0 °C for 1 
h. The precipitated potassium salt is collected by filtration, and washed with TBME 
(2 X 500 mL) to remove cyclopentanone self-condensation products. The brown 
10 solid was re-dissolved in water (2.5 L) and the solution washed with TBME (2 X 1 L). 
Following acidification to pH 3 with cone. HCI (425 mL), the beige precipitate was 
collected by filtration, washed with water (2 X 1 L) and dried under vacuum at 70 °C. 
The crude product weighed 275.9 g (88.9 % mass recovery) and had an 
homogeneity of 85% (HPLC). 

15 

The crude product from above (159.56 g, 0.70 mole) was dissolved in MeOH (750 
mL) and 20% Pd(OH) 2 on charcoal (8.00 g) was added. The mixture was 
hydrogenated in a Parr apparatus under 50 psi hydrogen gas for 18 h. After 
completion, the catalyst was removed by filtration through celite and the solvent 
20 removed under reduced pressure. The resulting brown solid was dried at 70 °C 
under vacuum for 12 h. The crude product (153.2 g) was obtained as a brown solid 
and was 77% homogeneous by HPLC. 

The crude 3-cyclopentylindole-6-carboxylic acid (74.00 g, 0.323 mole) was charged 
25 in a 3 L three-necked flask equipped with a mechanical stirrer and a thermometer. 
The system was purged with nitrogen gas and anhydrous DMF (740 mL) was added. 
After dissolution on the starting material, anhydrous potassium carbonate (66.91 g, 
0.484 mole, 1 .5 equivalent) was added and the mixture stirred for 5 minutes, 
lodomethane (50 mL, 0.807 mole, 2.5 equivalents) was added and the mixture 
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stirred for 5 h after which HPLC analysis of the reaction mixture indicated 97% 
conversion to the methyl ester. 

The reaction mixture was cooled in an ice bath and sodium hydride (95%, oil-free, 
10.10 g, 0.420 mole, 1.3 equivalent) was added in small portions over 3 min 

5 (exothermic: 8 °C to 30 °C internal temperature raise). After stirring for an additional 
15 min, the cooling bath was removed and stirring continued for 1 .5 h at room 
temperature after which no further progression was observed (HPLC). Additional 
NaH (1.55 g, 65 mmol, 0.2 equivalent) and iodomethane (1.0 mL, 16 mmol, 0.05 
equivalent) were added and after stirring for 15 min, the reaction was judged 

10 complete by HPLC (96% N-methylated). 

The reaction mixture was slowly (2 min) poured into water (4 L) with vigorous stirring 
and after 10 min, acidified to pH <2 with cone. HCI (85 mL). The mixture was stirred 
for 5 min to allow complete conversion of any remaining potassium carbonate and 
bicarbonate to the more soluble chloride. The pH was adjusted to ~7 with 4N NaOH 

15 (40 mL) and the mixture stirred overnight at room temperature. The precipitated 
material was collected by filtration, washed with water (600 mL) and dried at 60 °C 
under vacuum. The crude product (79% homogeneity by HPLC) was obtained as a 
brown solid (72.9 g). 

The crude material from above is triturated with a minimal amount of MeOH to 
20 remove a series of minor impurities. The solid was then collected by filtration and 
dissolved in a minimal amount of hot EtOAc. After cooling to room temperature, 
hexane was added (5 X volume) and the mixture cooled in ice and filtered. The 
. filtrate was then evaporated to dryness to give the desired product. 

25 The AA-methylindole from above (10.60 g, 41 .2 mmol) was dissolved in isopropyl 
acetate (150 mL) and sodium acetate (5.07 g, 62 mmol, 1 .5 equivalent) was added. 
The suspension was cooled in an ice bath and bromine (2.217 mL, 43.3 mmol, 1.05 
equivalent) was added dropwise over 2 min. The pale amber suspension turned 
dark red (exotherm from 5 °C to 13 °C). It was stirred for 1 h at 0 °C. The reaction 

30 was completed by adding additional bromine (0.21 mL, 4.2 mmol, 0.10 equivalent) 
as shown by HPLC analysis. The reaction was then quenched by addition of 10% 
aqueous sodium sulfite solution (15 mL), followed by water (50 mL) and K2CO3 (10.6 
g f 1.8 equivalent) to neutralize HBr. The organic layer was separated, washed with 
10% aqueous sodium sulfite and aqueous K 2 C0 3 and dried (MgS0 4 ). The solvent 

35 was removed under reduced pressure and the residue co-evaporated with TBME (75 
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mg to give a beige solid that was dried under vacuum overnight (13.80 g) The 
crude material was triturated with boiling MeOH (80 mL) for 30 min, cooled in ice and 
the beige solid collected by filtration. The product was dried at 60 °C under vacuum 
(10.53 g, 76% recovery). 

Example 13 

^olopentyl-Umethy^inyhlH^ndole^rboxylh acid: 




To the 2-bromoindole derivative of example 12 (2.044 g, 6.08 mmol) in dry dioxane 
(20 mL) was added vinyltributyltin (1.954 mL, 6.69 mmol). The solution was 
degassed by bubbling nitrogen for 15 min. Then bis(tri P heny,phos P hine) palladium 
(ID chloride (213.4 mg, 0.304 mmol) was added and the reaction mixture was heated 
at 100 °C overnight. The reaction mixture was diluted with ether and successively 
washed with water and brine. After the usual treatment (MgS0 4 , filtration and 
concentration) the residue was flash chromatographed (5 cm, 10% AcOEt-hexane) 
to afford the desired compound (1 .32 g, 4.70 mmol, 77 % yield) as a white sotid 
To the ester from above (153 mg, 0.54 mmol) in a mixture of THF (2.8 mL) and 
methanol (1.4 mL) was added an aqueous solution of lithium hydroxide (226 6 mg 
5.40 mmol in 1.6 mL of water). The reaction. mixture was stirred at 50 X for 1 5 h ' 
and d.luted with water. The aqueous layer was acidified with 1Maq. HCI and 
extracted three times with CH 2 C, The combined organic layers were successively 
washed with water (2X) and brine. After the usual treatment (MgS0 4 , filtration and 
concentration) the desired crude acid was isolated (150 mg). 

Example 14 

3 -W°hWl-1-methyl-2*xazol-5-yMH^^ 
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To the bromide of example 4 (1.00 g, 2.855 mmol) in dry dioxane (10 mL) was added 
vinyltributyltin (917.8 pL, 3.141 mmol). The solution was degassed by bubbling 
5 nitrogen through for 15 min. Then bis(triphenylphosphine) palladium (II) chloride 
(101 mg, 0.144 mmol) was added and the solution was refluxed for 7 hrs. The 
reaction mixture was diluted with ether and successively washed with water and 
brine. After the usual treatment (MgS0 4> filtration and concentration) the residue was 
flash chromatographed (5 cm, hexane to 2.5% AcOEt to 5% AcOEt to 10% AcOEt- 
10 hexane) to afford the desired compound (773 mg, 2.60 mmol, 91 % yield) as a pale 
yellow solid. 

To the olefinic derivative from above (100 mg, 0.336 mmol) in a mixture of acetone 
(690 jjL), te/f-butanol (690 pL) and water (690 pL) were successively added A/- 
15 methylmorpholine A/-oxide (NMMO; 48 mg, 0.410 mmol) and a 2.5 % solution of 
osmium tetroxide in fert-butanol (33 pL). The reaction mixture was stirred at room 
temperature for three days and then concentrated. The residue was dissolved in 
EtOAc and successively washed with water (2X) and brine. After the usual treatment 
(MgS0 4 , filtration and concentration) the crude diol (117 mg) was isolated. 

20 

To the crude diol obtained above (ca. 0.336 mmol) in a mixture of THF (3.2 mL) and 
water (3.2 mL) at 0 °C was added sodium periodate (86.2 mg, 0.403 mmol). The 
cooling bath was then removed and the reaction mixture was stirred at room 
temperature for 1 h 45 min. AcOEt was then added. The resulting solution was 
25 successively washed with 10% aq. citric acid, water, satd aq. NaHC0 3 , water (2X) 
and brine. After the usual treatment (MgS0 4 , filtration and concentration) the crude 
desired aldehyde was isolated (92 mg, 0.307 mmol, 91 % yield). 

A mixture of the aldehyde from above (25.8 mg, 0.086 mmol), anhydrous potassium 
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carbonate (12.4 mg, 0.090 mmol) and Tosmic (17.57 mg, 0.090 mmol) in absolute 
MeOH (500 uL) was refluxed for 2 h. AcOEt was then added and the mixture was 
successively washed with water (2X) and brine. After the usual treatment (MgS0 4 , 
filtration and concentration) the crude desired oxazole was isolated (28 mg, 0.083 
5 mmol, 96 % yield). 

To the ester from above (28 mg, 0.083 mmol) in a mixture of THF (425 uL), MeOH 
(210 ul_) and water (250 ul) was added lithium hydroxide (34.8 mg, 0.830 mmol). 
The reaction mixture was stirred overnight at room temperature, then diluted with 
10 water and acidified with a 1 N aq. HCI solution. The aqueous layer was extracted with 
dichloromethane (3X) and successively washed with water (2X) and brine. After the 
usual treatment (MgS0 4) filtration and concentration) the title crude acid was isolated 
(30 mg). 

15 Example 15 

2^1H-Benzimidazol-2-yl)^. C yclohexyM-methyl-1H-indole^-carb6 



25 



30 




To a mixture of the aldehyde from example 14 (28 mg, 0.094 mmol) and 1 ,2- 
diaminobenzene (10.9 mg, 0.101 mmol) in acetonitrile (500 uL) and DMF (200 ul) 
was added chloranil (24.8 mg, 0.101 mmol). The reaction mixture was stirred at 
20 room temperature for three days. AcOEt was added and the reaction mixture was 
successively washed with a 1N aq. NaOH solution (2X), water (4X) and brine. After 
the usual treatment (MgS0 4 , filtration and concentration) the residue was flash 
chromatographed (1 cm, 30% AcOEt-hexane) to afford the desired benzimidazole 
ester derivative (1 1 mg, 0.028 mmol, 30 % yield). 



To the ester from above (1 1 mg, 0.028 mmol) in a mixture of THF (240 ul_), MeOH 
(120 ML) and water (140 uL) was added lithium hydroxide (1 1 .7 mg, 0.280 mmol). 
The reaction mixture was stirred overnight at room temperature, then diluted with 
water and acidified with a 1N aq. HCI solution. The aqueous layer was extracted with 
dichloromethane (3X) and successively washed with water (2X) and brine. After the 
usual treatment (MgS0 4 , filtration and concentration) the title crude acid was isolated 
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(9 mg, 0.0241 mmol, 86 % yield). 
Example 16 

3-Cyclopentyl-1-methyl-1H-indole-2,6~dicarboxylic acid 6-methyl ester: 



10 



15 



20 





To the 3-cyciopentyl aldehyde prepared in a similar fashion to that described in 
example 15 (20 mg. 0.07 mmol) and 2-methyl-2-butene (541 |jL, 5.11 mmol) in tert- 
butanol (500 pL) at 0 °C was added a freshly prepared solution of sodium chlorite 
(64.2 mg, 0.71 1 mmol) in phosphate buffer (98 mg of NaH 2 P0 4 in 150 pL of water). 
The reaction mixture was stirred for 45 min. at room temperature then brine was 
added. The aqueous layer was extracted twice with EtOAc. The combined organic 
layer was successively washed with a 0.5 N aq. HCI solution and brine. After the 
usual treatment (MgS0 4 , filtration and concentration) 23.1 mg of the desired crude 
acid were isolated as a yellow solid. 

EXAMPLE 17 

2-Bromo-3-cyclopentyl-benzofuran-6-carbonitrile: 



AICI 3 




OH 



BrCH 2 COOEt 
NaH 




1 



COOEt 



NaOH 




To a solution of 3-bromophenol (10 g, 57.8 mmol) in 1 ,2-dichloroethane (50 mL) was 
added AICI 3 (1 1 .5 g, 86.2 mmol), cautiously, in two equal portions at room 
temperature. Cyclopentanecarbonyl chloride (7.7 g, 58.1 mmol) was then added 
dropwise via syringe at room temperature. The reaction solution was then heated to 
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reflux under N 2 for a period of 2 hours. The reaction solution was cooled to room 
temperature and carefully poured into 100 ml of 1N HCI ice slush. After a few 
minutes of gentle stirring, the phases were separated and the aqueous phase was 
extracted with 1,2-dichloroethane. The organic phases were combined and washed 
with water and brine and dried over MgS0 4 . The solvent was removed under 
reduced pressure and the residue was purified on a pad of silica gel by hexanes. 
17.2 g (78%) of the product was collected as a yellow liquid / low melting solid. 
To a solution of the above phenol (12.2 g, 45.3 mmol) in 80 mL DMF at 0°C was 
added 60% NaH (2.67 g, 66.7 mmol). The ice bath was removed and the reaction 
solution was allowed to stir for 30 minutes. Ethyl Brornoacetate (1 1 .4 g, 68.3 mmol) 
was then added dropwise via syringe. A mild exotherm (-40 °C) was observed, and 
the reaction solution was allowed to stir at room temperature for 1 hour. The 
reaction mixture was carefully poured into 150 ml of ice water, then acidified to pH 4- 
5 with 1N HCI. The reaction mixture was then extracted with EtOAc. The phases 
were separated and the organic fraction was washed with saturated NaHCOa, water 
and brine, then dried over MgS0 4 . The solvent was removed under reduced ' 
pressure. The crude material was taken to next step as is and treated as theoretical 
in yield. 

16.1 g (45.3 mmol) of the above crude ester was combined with 61 mL of 1 N NaOH 
and 137 mL of THF and stirred at room temperature overnight (additional 1 N NaOH 
may be added if starting material persists.) Upon hydrolysis the THF was stripped 
off and the aqueous phase was extracted with EtOAc, which was discarded. The 
aqueous phase was then acidified to pH 2-3 with 1 N HCI and extracted with EtOAc. 
The phases were separated and the organic phase was washed with water and 
brine, then dried over MgS0 4 . The solvent was removed under reduced pressure. 
The crude material was taken to the next step as is and treated as theoretical in 
yield. 

13.3 g (40.7 mmol) of the crude acid from above was dissolved in 200 mL Aq>0. 
NaOAc (6.7 g, 81.7 mmol) was added and the resulting mixture was refluxed for 5 
30 hours under N 2 . The heat was removed and the reaction mixture was allowed to 
cool to room temperature. The reaction solution was then diluted with 100 mL 
toluene and neutralized with ice / 6N NaOH (STRONG EXOTHERM!). The phases 
were separated and the aqueous phase was extracted with EtOAc. The organic 
fractions were combined and washed with water and brine, then dried over MgS0 4 . 
The solvent was removed under reduced pressure and the residue was purified on a 
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pad of silica gel by petroleum ether. 7.8 g (72%) of product was collected as a clear 
liquid / low melting solid. 

The bromobenzofuran from above (29.6 g, 1 1 1 .6 mmol) was dissolved in 60 mL 
DMF. CuCN (12.0 g, 134.0 mmol) was added and the resulting mixture was 
5 refluxed under N 2 for 7 hours. The heat was removed and the reaction mixture was 
allowed to cool to room temperature. The reaction solution was poured into 300 mL 
of 5% aqueous NaCN, and 200 mL of EtOAc was added. The resulting solution was 
stirred gently until all solids went into solution. The layers were separated and the 
aqueous fraction was extracted with EtOAc. The organic fractions were combined 
10 and washed with 5% aqueous NaCN, water and brine, then dried over MgS0 4 . The 
solvent was removed under reduced pressure. The crude brown solid was cleaned 
up on a pad of silica gel by 10% EtOAc / Hexanes, and then purified by 
recrystallization in hexanes. 

A solution of AMDromosuccinimide (5.340 g, 30 mmol) in DMF (20 mL) was added 
15 dropwise to a solution of the above benzofuran derivative (2.00 g, 9.47 mmol) in 
DMF (20 mL). The mixture was stirred overnight at room temperature after which 
the bromination was judged complete (HPLC). The reaction mixture was diluted with 
EtOAc and washed successively with water (3 X) and brine. After drying (MgS0 4 ), 
the solvent was removed under reduced pressure and the residue purified by flash 
20 chromatography using 3 % EtOAc in hexane to give the title 2-bromobenzofuran 
derivative as a white solid (1.45 g, 53 % yield). 



EXAMPLE 18 

3<tyclopentyl'2-pyridin-2-yl-benzofuran-6-carboxylic acid: 




COOH 



The 2-bromobenzofuran derivative of example 17 (0.850 g, 2.93 mmol), 2-tri(n- 



butyl)stannylpyridine (1.362 g, 3.7 mmol), triphenylphosphine (0.760 g, 2.90 mmol), 
lithium chloride (0.250 g,.5.9 mmol) and Cul (0.057 g, 0.3 mmol) were dissolved in 
DMF (30 mL) and the mixture was degassed by bubbling argon for 30 min. Tetrakis 
30 (triphenylphosphine)palladium (0.208 g, 0.18 mmol) was added and the mixture 

stirred at 100 °C under an argon atmosphere. After 19 h, the reaction was cooled to 
room temperature, poured into water (70 mL) and extracted with TBME. The organic 
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Phase was washed with water (2 X) and brine, dried ( Mg S0 4 ) and concentrated to 
g.ve a residue that was purified by flash chromatography. The desired 2(2- 
pyridyObenzofuran derivative (0.536 g, 63 % yield) was obtained as a white soiid 
The nitriie from above (0.200 g, 0.694 mmol) was suspended in a mixture of cone 
HaSO, (5 mL), AcOH (4 mL) and water (2 mL). After refluxing for 1 .5 h, TLC showed 
complete hydrolysis. The mixture was cooled in ice and the 10 N NaOH was added 
dropwise to P H 9. The aqueous layer was washed with dichioromethane and then 
aad.ted to pH 6 with 5 N HCI. The product was extracted with EtOAc, dried 
(MgS0 4 ) and solvents removed under reduced pressure. The desired carboxylic 
acid was obtained as a white solid. 



Example 19 

2-Bromo^-cyclopentyl.tenzopyJthiophene^carboxylic acid ethyl 



ester 




COOH 



EtOOC 



To a solut.cn of 3-bromo-6-cyclopentaneca*onylphenol of Example 17 (5 194 g 
19.30 mmol) in DMF (58.0 mL) was added 1,4.d.a Za bicyclo[2.2.2]octane (4 33 g 
38.60 mmol) and dimethyithiocarbamyl chloride (4.77 g, 38.6 mmol) at room 
temperature. The mixture was stirred at room temperature for 3 hr. The mixture was 
aadifted with 1 N HC. to P H 3 and then extracted with EtOAc. The cyanic layers 
were combined and washed with brine and dried over MgS0 4 . The crude mixture 
was punfied through a plug of silica gel with 3%EtOAc/hexanes to provide 6 976 g 
(1 00%) of the desired thiocarbamate as a colorless oil. 
The neat 0-3-b ro mo-6-cyclopentanecarbonyl N.N-dimethylthiocarbamate from 
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above (43.147 g, 121.1 mmol) was heated to internal temperature of 180-190 °C for 
5 hr. TLC (20% EtOAc/hexanes: R f 0.6 (starting material), 0.5 (product)) was used 
to monitor the reaction progress. The crude material was used for the next reaction 
without further purification. 
5 The crude S-3-b.romo-6-cyclopentanecarbonyl N,A/-dimethylthiocarbamate from 
above was dissolved in MeOH (600 mL), KOH (40.0 g, 714 mmol) was added and 
the mixture was heated to reflux for 1 .5 h. The mixture was cooled to room 
temperature and the solvent was removed by rotary evaporation. The residue was 
dissolved in water and acidified by 6 N HCI to pH 3. It was extracted with EtOAc and 
10 the crude product was purified by a silica gel chromatography with 1-5% 

EtOAc/hexanes. 31 .3 g (91 %) of the desired thiophenol derivative was obtained as a 
yellow oil. 

To a solution of the 3-bromo-6-cyclopentanecarbonylthiophenol from above (0.314 g, 
1 .105 mmol) in acetone (5.0 mL) was added K2CO3 (0.477 g, 3.45 mmol) followed by 
15 addition of ethyl bromoacetate (0.221 g, 0.147 mL, 1.33 mmol). The mixture was 
stirred overnight. The reaction mixture was filtered through filter paper and the 
filtrate was concentrated. Purification by silica gel with 5% EtOAc/hexanes provided 
0.334 g (82%) of the product as a colorless oil. 

The crude ester from above was dissolved in THF (12.0 mL), 1 N NaOH (5.0 mL) 
20 was added at room temperature. The mixture was stirred at room temperature for 2- 
3 hr, or until TLC indicated complete reaction. The solvent was removed by rotary 
evaporation. Water was added and the mixture was acidified with 6 N HCI to pH 3 
and extracted with EtOAc, washed with brine and dried over MgS0 4 . The solvent 
was removed under reduced pressure and the residue was used without further 
25 purification. 

To the crude acid from above was added acetic anhydride (16.0 mL), and then 
NaOAc (0.573 g) and the mixture was heated to reflux overnight. The mixture was 
cooled to room temperature and poured into a mixture of ice and toluene. 6 N NaOH 
was added until pH to about 7, and extracted with EtOAc, washed with brine and 
30 dried over MgS0 4 . The solvent was removed by rotary evaporation and the residue 
was purified by silica gel with hexanes to provide 0.795 g (80%) of 6-bromo-3- 
cyclopentyl benzothiophene as a colorless oil. 

A mixture of the 6-bromo-3-cyclopentylbenzothiophene from above (0.723 g, 2.57 
mmol), and copper cyanide (0.272 g, 3.04 mmol) in DMF (1 .4 mL) was heated to 
35 reflux overnight The mixture was cooled to room temperature and diluted with 
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EtOAc. 2 N NH4OH was added and the mixture was sttred for .0 mlnu.es and 
Itered through Celite. The aqueous layer was extracted with EtOAc. Theorganic 
layers were combined and washed with brine, dried over MgS0 4 , and toe solve* 
was removed under reduced pressure. The product was used without uim 
5 purification. 

a^Tr nobenzowophene <17 - 65 » 77 - 65 mm0l) ~ *•*- «* 

acid (3,0 mL), bromrne (49.64 g, 3,0.6 mmol) was added a, room temperature. The 
mrxlure was stirred a, room temperature ovemigh, and HPLC was used to mentor 
toe reacon progress. After toe reaction was complete, toluene was added ,0 toe 
,0 teac to nm«tore,oremoveace«cac,d(3x,00mL,. The crude product waa dded 
under reduced pressure and used without further purification 
The cnude cyano derivator from above waa added to ethanol (,50 mL, denatured) 
and cone. H 2 SO« (45 mL, and toe mixture heated to rete tor „ day8 After * 
common , (HPLC, toe .acton mixtore waa cooled to room temperature and poured 

-5 *--«-andex, ra cedw«hdtoh,o ro metoane(5x,00mL,,toeor g anio,ayers 
were combined and waahed wito 5% NaHCO,, and brine. The sofven, was removed 
under reduced pressure and toe residue waa purified with silica gel by 1% 
BOAo-hexenea. The collected fractions were concentrated and toe msldue was 
stomedrn methanol. The aolid was flftered tmd washed with ice-cold methanol to 

20 P™*1^S<58%,h»os,eps)o, P ureetoy,estorasas« g h.ye,,owso,,d. 

EXAMPLE 20 

bt ^XJ ^ (.KIT ru 8 rr COOH 



6 





25 The 2-bromobenzotoiophene o, example ,9 (0.354 g, 1.00 mmol), 2-«(„- 

btftyl,stonny, pyn d, n e ,0.442 g, « mmol,, tri^phosphine ,0.262 g, ,.00 mmol) 

DMF (,0 mL) and toe mrxlure was degassed by bubbling argon tor 30 min Tetrakls 
( nphen,phosph, n e,pa,,ad,um (0.069 g, 0.06 mm„» was added and toe ntoduT 

:r te rr ndsrana " ona " osphere - ™ 

toom temperature, poured into water (70 mL, and extracted wito TBME. The organic 
Phase wes waahed wito water ,2 X, and brine, dried (MgSO.) end concenfta Z 
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give a residue that was purified by flash chromatography. The desired 2(2- 
pyridyl)benzothiophene ester (0.197 g, 56 % yield) was obtained as a pale yellow 
waxy solid. 

The ester from above was hydrolyzed in the usual manner using NaOH, to give the 
5 title acid that could be used directly or purified by HPLC and flash chromatography. 
The acid could be coupled to amine derivatives following the general procedure 
described in example 37. 

Example 21 

1 0 3-Cyclopentyl-2-furan4-yl-benzo[b]thiophene^^arboxylic acid: 




COOH 



The 2-bromobenzothiophene ester of example 19 was coupled to 3-furanboronic 
acid as described in example 3 to give the desired 2(3-furyl)benzothiophene ester in 
85 % yield. Saponification of the ethyl ester was carried out with NaOH at room 
15 temperature to give the title carboxylic acid derivative. 



Example 22 

3-Cyclohexyl-1~methyl-2-phenyl- 1H-pyrrolo[2,3,b]pyridine-6-carboxylic acid: 




20 

7-AzaindoIe (15.00 g, .127 mole) was dissolved in MeOH (330 mL) and sodium 
methoxide (25% w/w in MeOH, 172 mL, 0.753 mole) and cyclohexanone (52.86 mL, 
0.51 mole) were added. The mixture was refluxed for 60 h and then concentrated 
under reduced pressure. After cooling in ice-water, the reaction mixture was 
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acidified to P H 8 with 3N HCI and the precipitated solid was collected by filtration 
The product was washed with water, triturated with TBME-hexane and dried by ' 
azeotroping with toluene (1 9.8 g). 

The material from above (15.00 g, 75.65 mmo.) was dissolved in a mixture of EtOH 
5 (130 mL) and THF (30 mL) and 20% Pd(OH) 2 on carbon (1.30 g) was added The 
m.xture was hydrogenated under 1 atm of H 2 gas for 24 h, after which point 
additional catalyst (1 .30 g, was added. After stirring under H 2 gas for an additional 
16 h, the catalyst was removed by filtration and the solution evaporated under 

1 0 s27s 99) SUrS 10 9iV6 3 reSfdUe ^ ^ tn ' tUrated ^ TBME t0 9,Ve an amber 
The azaindo.e derivative from above (7.50 g, 37.45 mmol) was dissolved in DME 
(130 mL) and mefa-chloroperbenzoic acid (12.943 g, 60.0 mmol) was added After 
stirnng for 2 h, vo.ati.es were removed under reduced pressure and the residue 
suspended in water (100 mL). The mixture was basified to P H 10 by addition of 

15 saturated aqueous Na 2 C0 3 solution under vigorous stirring. The solid was then 
collected by filtration, washed with water and a small amount of TBME, and dried 
(7-90 g). 

The crude N-oxide from above (4.00 g, 18.49 mmol) was dissolved in DMF (350 mL) 
and NaH (60 o /o dispereiorii 152 g _ 38 ^ ^ ^ ^ ^ ^ ^ ^ J 

■0 The mixture was stirred for 30 min and iodomethane (1.183 mL, 19 mmo.) was 
added dropwise over 20 min to the suspension. After stirring for 3 h at room 
temperature, no more progress was measured by HPLC analysis. The reaction 
mixture was poured into water and extracted 3 times with EtOAc. The extract was 
washed with brine, dried (MgS0 4 ) and evaporated to give an amber solid (3 65 g 
5 60% homogeneity by NMR) that was used immediately without purification " ' 
The crude product from above (0.80 g, 3.47 mmo.) was dissolved in MeCN (10 mL) 
Thiamine (1.13 mL, 8.1 mmo.) was added fo.,owed by trimethy.si.y, cyanide (2 13 
mL, 16 mmol). The solution was then refluxed for 19 h. After cooling to room 
temperature, the reaction was quenched by slow addition of aqueous NaHCQ, and 
' he product extracted with EtOAc. The extract was washed with brine, dried 

<MgS0 4 ) and concentrated to a residue that was purified by flash chromatography on 
silica gel using 1 5% EtOAc-hexane (0.285 g). 

The nitrite (0.300 g, 1.254 mmo.) was suspended in EtOH (15 mL)and hydrogen 
chlonde gas was bubbled through for 15 min to give a dear so,ution. The so.ution 
was then refluxed for 1 .5 h until TLC showed comptete conversion of starting 
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material. After cooling to room temperature, volatiles were removed under reduced 
pressure and the residue was dissolved in EtOAc. The solution was washed with 
brine, dried (MgS0 4 ) and concentrated. The residue was purified by flash 
chromatography on silica gel (15-20% EtOAc-hexane) to give the desired ethyl ester 

5 as a pale yellow gum (0.227 g). 

The ester from above (0.100 g, 0.35 mmol) was dissolved in THF (4 mL) and 
pyridinium hydrobromide perbromide (0.200 g, 0.532 mmol) was added. The mixture 
was stirred at 65 °C in a sealed vial for 16 h (>80% conversion). The solution was 
evaporated and the residue taken up into EtOAc. The solution was washed with 

10 water and brine, dried (MgS0 4 ) and concentrated. The crude material was purified 
by flash chromatography on silica gel (15% EtOAc-hexane). 
The bromide from above (0.100 g, 0.274 mmol), phenylboronic acid (0.049 g, 0.4 
mmol) and lithium chloride (0.019 g, 0.45 mmol) were dissolved in a mixture of 
toluene (2 mL), EtOH (2 mL) and 1M Na 2 C0 3 (0.43 mL). The mixture was degassed. 

15 by passing argon gas through the solution for 30 min, and tetrakistriphenylphosphine 
palladium (0.035 g, 0.03 mmol) was added. The mixture was refluxed for 18 h after 
which point more catalyst (0.035 g, 0.03 mmol) was added. After refluxing for an 
additional 2 h, the EtOH was removed under reduced pressure. The residue was 
dissolved in EtOAc and the solution washed with 10% aqueous HCI and brine, and 

20 dried (MgS0 4 ). Removal of volatiles under reduced pressure gave an orange gum 
that was purified by flash chromatography on silica gel using 20% EtOAc-hexane 
(0.105 g, crude). 

The partially purified ester from above (0.100 g, 0.276 mmol) was dissolved in a 
mixture of THF (2 mL) and EtOH (2 mL). 1N NaOH (2.8 mL) was added and the 
25 mixture stirred for 4 h at room temperature. Volatiles were removed under reduced 
pressure and the residue diluted with 10% aqueous HCI. The product was extracted 
with EtOAc (3 X), dried (MgS0 4 ), evaporated and purified by reversed-phase 
preparative HPLC to give the title compound. 

30 Example 23: 

General procedure for the preparation of aromatic amide derivatives from a- 
monosubstituted N-Boc-amino acids: 
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R 7/8 



BOCHN^COOH + H 2 N-Q 1 - reTU/D »EA 



2-HCI-dioxane 

cr 6 




AHJoc protect a-monosubstituted amino adds were coupled ,o aromatic ami™ 

group was men cteaved undar acidic condinons and ma appropriate ami 
derives were ^ as hydrochWde Mfe 9 

coupirn, W *ocD.a,ani„e to alby, 4.amino*na m a te fe repr Jenta^ 

uu. 



H 



COOEt 



-0 «to***-<MM ft 1.Snrmo,,„asdissoivedinO M SO, 2 mL>andD,EAM 04 
S mmo, 4 wee added. Ethy, 4-aminocinnaml (0 ' " 
mmol) was added followed by TBTU (o S7s „ , »n » 
stirred for !>4h a , 9 ' M mmol) and *» mixture was 

strrred or 24 h a. room temperature. The taction ntture was dileied with EtOAc 

15 KHS0 4 (2 x 25mL)and5%NaHCOW2«5mn tk . 4,1M 

concentrated to give the desired ^ and 

g.ve me aeared /V-fioc-protected anilide as a yellow solid to 41 . „i 
ThJ r maten, lmm above was s fi „ed tor , h with 4N HC, in dioLe C 9> ' 

t B 7e : : under ~ " **" - - ~,ri 

^ TBME gave me We hydrochloride salt as a brown solid. 
Example 24: 





COOEt VOOB 



25 



4 -Nitro-2-bromoacetophenone f6 1 on n us mr™* ^ ■ 
mm in 9 ' 25 mmo ') and e %l thioxamate n 4«n n or 

mmol) were dissolved in Me>on isn m i % ^ . ( 9 ' 26 

.n MeOH (20 m L ) and the solution was refluxed for 1 h. After 
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cooling to room temperature, the precipitated solid was collected by filtration, 
washed with cold MeOH and dried under vacuum (5.15 g, 75% yield). 
A suspension of the nitroester from above (2.50 g, 8.98 mmol) and 20% Pd(OH) 2 on 
carbon (200 mg) in 2:1 EtOH - THF (6p mL) was stirred for 3 h under 1 atm of 
hydrogen gas. The suspension was filtered to remove the catalyst and volatiles 
removed under reduced pressure to give the title compound as a reddish foam (2.05 
g, 92% yield). 

Example 25: 

4^4-Ethoxycarbonyl-thiazol-2-yl)-phenyl-ammonium 




SH & Eto 2 c ao a c ' S ^ 

NHj \ CuBr 2 \ 

NHj HBr 2 Br 



p-Bromoaniline (13.0 g, 76 mmol) and BocgO (19.8 g, 91 mmol) were dissolved in 
toluene (380 mL) and stirred at 70 °C for 1 5 h. The reaction mixture was cooled to 

15 RT, evaporated to dryness, re-dissolved in EtOAc and washed with 0.1 M HCl and 
brine. The organic solution was dried over anhydrous MgS0 4 , evaporated to 
dryness and purified by flash column chromatography, using 5% to 10% EtOAc in 
hexane as the eluent, to obtain the Boc-protected aniline (23 g). The Boc-protected 
bromoaniline (10.7 g, 39.2 mmol) was dissolved in anhydrous THF (75 mL) in a flask 

20 equipped with an overhead stirrer. The solution was cooled to 0 °C and MeLi (1 .2 M 
in Et 2 0, 33 mL, 39.2 mmol) was added drop wise while maintaining the internal 
temperature below 7 °C. The reaction mixture was stirred at 0 °C for 15 min and 
then cooled to -78 °C before N-BuLi (2.4 M in hexane, 17 mL, 39.2 mmol) was 
added drop wise, maintaining the internal temperature below -70 °C). The reaction 

25 mixture was stirred at -78 °C for 1 h, B(OEt) 3 (1 7 mL, 98 mmol) was added drop wise 
(internal temperature < -65 °C) and stirring was continued for 45 min at -78 °C and 
at 0 °C for 1 h. The reaction mixture was then treated with 5% aqueous HCl (-1 00 
mL, to pH -1) for 15 min and NaCI(s) was added to saturate the aqueous layer. The 
aqueous layer was extracted with 0.5 M NaOH (4 x 100 mL) and the combined 
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Bfi (3 x 200 mL). The combined organic layers were dried over anhydrous Moso 

u io iuu c for 45 mm. After cooling of the reaction mixture th« 

"* T" WM *— * -one, flitered and recryeialliz JZm ^H 0 
obtarn the desired aminothiazole product (10 e o 40 mmJ tJ 

org*n,c iayarwas washed * a qu eo„s HC, <,«,, dried olerlZ M SO 
and vaporaredtod^se. Th. desired b^Mazoie product JL 

~ HC <^~ne. T h eor 9 anicMrwasd rt edo~l 
Mg O and concentrated* d*ness. Tne carbamate-ester product was Ced 

25 The aniline hydrochloride was teniae „» mg - 
4N HO, in dioLe tor 30rnln ^ °' B °° W * 



Example 26: 

^^oxycattonyl^methyl-thiazo^phenyl. 



ammonium chloride: 
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v s *■ >C w vC J!^L vC 

V " ^ S cuso, " N < N ^ 

NH 2 NHgBr NaBr Br 2) C0 2 (s) 



NaN0 2 



BocHN. 




To a solution of 2-amino-4-methylthiazole (7.90 g, 69 mmol) in EfeO (70 mL) at 15 
°C, Br 2 was added slowly over a period of 30 min while stirring vigorously. The solid 
material formed was filtered and recrystallized from EtOH.The crystalline product 
5 was filtered and dried under vacuum to give the 5-bromo derivative as the HBr salt 
(1 0.3 g). This product was then dissolved in a solution of CuS0 4 (1 1 .4 g) and NaBr 
(9.9 g) in H 2 0 (115 mL) and H 2 S0 4 (5M, 360 mL) was added at 0 °C. An aqueous 
solution of NaN0 2 (6.10 g in 20 mL of H 2 0) was then added drop wise to the reaction 
mixture over a period of 25 min, maintaining the temperature below 3°C. The 

1 0 reaction mixture was stirred at 3 °C for 20 min and then at RT for 1 h. The reaction 
mixture was diluted with brine (280 mL) and extracted with EfeO (3 x 300 mL). The 
ether layers were combined, washed with a saturated, aqueous solution of sodium 
thiosulfate to eliminate any unreacted Br 2 , dried over anhydrous MgS0 4 and filtered 
through a pad of silica gel (-200 mL). The solvent was evaporated and the desired 

15 product isolated by distillation (bp = 80-81 °C at 1 5mm Hg). 

A solution of the dibromo intermediate (500 mg, 1 .94 mmol) in hexane (5 mL) was 
added to a cooled solution (-70 °C) of /7-BuLi (870 |xL of 2.2M in hexane), diluted with 
10 mL of hexane. The reaction was stirred at -70 °C for 1 h and then added to 
C0 2 (s). The mixture was partitioned between H 2 0 and Et 2 0. The aqueous layer was 

20 acidified with 1 N HQ (pH ~2) and extracted with EtOAc (2 x), dried over anhydrous 
MgS0 4l filtered and evaporated to dryness. The residue was re-dissolved in MeOH / 
DCM, treated with CH 2 N 2 (until the solution remained yellow) and evaporated to 
dryness to give the desired 5-bromo-4-methylthiazole-2-carboxylate ester as a yellow 
solid (230 mg). Suzuki cross-coupling of this product with the A/-Boc protected 4- 

25 aminophenylboronic acid, as previously described (example 25), gave the building 
block 5-(4-amino-phenyl)-4-methyl-thiazole-2-carboxylate methyl ester. This product 
was treated with 4N HCI in dioxane for 30 min to remove the Boc protecting group 
and obtain the desired compound. 
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EXAMPLE 27: 

(WH^AminovhenylV^ethyhacrylic acid methyl ester: 

°*"XX i 1)CH2 V h *"y\ 

^^CO.H 2)SnC, 2 ,EtOH ^^ C0Me 

5 2 

a* (53 mg . „^ 5 mmol) was disso|ved ,„ E(0Ac 

ot^ r ° n0,CW2hEWWaSaC,dMUn " ,a ~'V*»co to r„a S 

27 T P ' e 01 ^ °' AC ° H ^ 10 **» *• — «W T 
■ m ^»'asd,, ute dw*E K >Ac a „ dB »„ rgani , layerwaswashetJ ^ lThe 

dryness. The re s,due was re-dissoW in EtOH (2 mL), SnCfe2H,0 (289 mg , 28 
n»4 was added and <he r eac„o„. mMure was heale d ,„ reta for h. The mb L 

sau« te dNaHCO, The creancer was sapa ra ,ed, washed**, ban dl J„ve, 

:::::r^~ tod ^ , ---«---<c 



Example 28: 

4 -((^'2-Methoxycarbonyl.vinyO-3-methyf-phenyl. 



ammonium chloride: 




1)Boc 2 0,NaOH Boem y^ 



CO,H 2)CH 2 N. 



HCI 




COJWe 



4-W2-methy, oinnamie acid (0.090 g, 0.5, nmol) and NaOH (1M, , , mL , , 

ZZZ***" *""" W mL> ' B0& ° <W m9 ' "» *»» - add'ed 
and the mixture was st rred at RT for iRh n, 

a* stI rrea at nT for 1 5 h. The reaction mixture was partitioned 

ue.ng W NaOH, and exacted wHh EtOAc (3 x). The aqueoas ,ayer was then 
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acidified to pH ~2 and extracted with EtOAc (3 x). The new organic layers were 
combined, washed with brine, dried over anhydrous MgS0 4 , filtered and 
concentrated to give an orange gum (118 mg). The crude Boc-protected 4-amino-2- 
methyl cinnamic acid was re-dissolved in EtOAc and a solution of CH2N2 in Et 2 0 was 
5 added until a persistent yellow color was observed. A few drops of AcOH were 
added to destroy the excess CH 2 N 2 and the reaction mixture was washed with 10% 
aqueous HCI, saturated NaHC0 3 and brine, dried over anhydrous MgS0 4 , filtered 
and concentrated to dryness. Purification by flash column chromatography, using 
10% EtOAc in hexane as the eluent, led to the isolation of the Boc-protected methyl 
10 ester as a yellow solid (36 mg). Finally, the Boc protecting group was removed after 
acid treatment with HCI in dioxane (as described previously) to give the title 
compound. 

Example 29: 

5-Amino-1-methyl-1H-indole-2-carboxylic acid ethyl ester 




The ethyl ester of 5-nitroindole-2-carboxylic acid (0.300 g, 1.28 mmol) was dissolved 
in anhydrous DMF (6 mL) and NaH (0.078 g, 60%, 1.92 mmol) was added. The 
20 reaction was stirred at RT for 20 min, then Mel (160 \lL, 2.56 mmol) was added and 
stirring was continued for 3 h. The reaction was quenched with the addition of 
aqueous NaHC0 3 (-1%) while stirring vigorously. The brown solid formed (0.096 g) 
was filtered and dried in air overnight. 

The /V-methyl nitro derivative (1 96 mg, 0.79 mmol) was then dissolved in DMF (4 
25 mL), H 2 0 (400 and SnCI 2 2H 2 0 (888 mg, 3.95 mmol) were added, and the 

mixture was stirred at 60 °C for 3 h. The mixture was then partitioned between 10% 
aqueous NaHC0 3 and EtOAc and stirred vigorously. The aqueous layer was re- 
extracted with EtOAc and the combined EtOAc layers were washed with brine, dried 
over anhydrous MgS0 4 and concentrated to dryness. The residue was purified by 
30 flash column chromatography, using 1:1 ration EtOAc/hexane as the eluent, to 
obtain the purd 5-aminoindole derivative (118 mg). 
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AMIkylalton of S-nnrolndole^anwxylate w«h other alkylating agents (such as « 
corresponding S-amlno-l-alkyl-Wimlole-a-cartjoxyiafe. 



5 Example 30: 




1) 

FmocHN"" ^C0 2 H 
^nx%^* HATU ' H0At > collidine 



M J^-V-COOEt 



2) piperidine 




1* !" fr ° m SXamp ' e 29 ^ ms ' °' 32 ™* wn»«*»iM««, 

to T "*™ ,1 " »» -«* HOAt 

«7 r ^ "■*" 1,55 "* ' * mTO " ° MF < 2 mL > - — - a, 
RT 15 h. The reaction mixture was diluted with BOAc, washed with 1 % aqueous 

<-» acd (2 x, salted NaHCC, (2 x, and brine, dned over anhydrous MgsCnd 
concent ,o d^ness ,o *. an orange solid (2,0 mg ) which wis used I nth t 
raaoon w«hou, „, A solufcn o, ,he cn.de so,.d ,210 mg) ,„ 

was concentrated to dryness and punned by flash column curomatographyting a 
eolven, gradfcn, .rem 50 % EtOAc In hexana ,o ,00% EtOAc as the lent ,o I 
the compound as a brown solid (1 10 mg). . 

20 Example 31: 

^^Am/no-,^,^^,^^ _ 
carboxylic acid ethyl ester. 
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FmocHN X0 2 H 
HATU, HOAt, collidine 





COOEt 



2)40%TFAin CH 2 CI 2 




COOEt 



3) CH 3 CHO, NaCNBH 3 



4)DBU 



10 



15 



The 5»aminoindole derivative of example 29 was coupled to N-Fmoc-amino-(4-N- 
Boc-piperidinyI)carboxylic acid as described in example 30. 
The Boc protecting group was removed with 25% TFA in CH2CI2 in the usual way, 
and the product was then dissolved in EtOH (6 mL). AcOH (133 mg), acetaldehyde 
(33 mg, 0.74 mmol) and NaCNBH 3 (23mg, 0.37 mmol) were added and the reaction 
mixture was stirred at room temperature for 2 h.. The reaction mixture was 
concentrated to remove most of the solvent, the residue was re-dissolved in EtOAc 
and washed with saturated NaHC0 3 and brine. The organic layer was dried over 
^ anhydrous MgS0 4 and concentrated to give the N-ethyl derivative as an orange 
solid. 

This solid was dissolved in THF (2.5 mL), DBU (113 mg, 0.74 mmol) was added and 
the mixture was stirred at room temperature for 30 min. The solvent was 
evaporated, the remaining residue was dissolved in EtOAc and the organic layer was 
washed with saturated NaHC0 3 and brine. The organic layer was further extracted 
with 1 N HCI and H 2 0 (2 x), and the pH of the combined aqueous layers was 
adjusted to pH -10 with 1N NaOH. The aqueous layer was then extracted with 
EtOAc (3 x), the combined organic layers were washed with brine, dried over 
anhydrous MgS0 4 and concentrated to dryness to give the title amine derivative (44 
mg). 

Example 32: 

(E)'3-(4J[U(3-Amino-piperidin-3^ 
ethyl ester: 
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Following a similar procedure to that described in example 31, commercially 
available N-Fmoc-amino-(3-N-Boc-piperidinyl)carboxylic acid was coupled to the 
ethyl ester of 4-aminocinnamic acid and the Fmoc protecting group was removed to 
give the title compound of example 32 in racemic form. 
The racemic starting material, N-Fmoc-ami n o-(3-N-Boc-piperidinyl)cart,oxylic acid 
could also be resolved into its two enantiomers by preparative HPLC on a chiral 
support (Chiralcel OD, 10 micron, 2.00 cm I.D. x 25 cm), using 35% H 2 0 in MeCN as 



the eluent. 



Example 33: 



General procedure for coupling ^'substituted amino acids to aromatic 
amines: 

(EmH2-Amino-2-methyl-propanoylamino)^^ acid etny , ester 

Adapting the procedure described by E. S. Uffelman et al. (Org. Lett. 1999, 1, 1 1 57) 
2-aminoisobutyric acid was converted to the corresponding amino acid chloride 
hydrochloride: 2-oxazolidinone (12.30 g, 0.141 mole) was dissolved in MeCN (150 
mL) and phosphorous pentachloride (49.02 g, 0.235 mole, 1 .7 equivalent) was 
added in one portion. The homogeneous mixture was stirred for 24 h at room 
temperature. 2-Aminoisobutyric acid (14.55 g, 0.141 mole) was added and the 
suspension was stirred for 48 h at room temperature. The desired acid chloride 
hydrochloride was collected by filtration, washed with MeCN and dried under 
vacuum. 

The acid chloride (12.778 g, 80 mmol, 1.4 equivalent) was suspended in DCM (200 
mL) and ethyl 4-aminocinnamate (1 1 .045 g, 57.7 mmol, 1 equivalent) was added. 
Pyndine (7.01 mL, 86.6 mmol, 1 .5 equivalent) was added drop wise and the mixture 
was stirred for 3.5 h at room temperature. The reaction was then poured into a 
mixture of 1N NaOH (25 mL) and saturated aqueous NaHCC, (100 mL) and 
extracted with EtOAc. The organic phase was washed with aqueous NaHC0 3 , water 
and brine, and dried over MgS0 4 . Removal of solvent under reduced pressure gave 
the title compound as a white solid (15.96 g, 101% yield). 
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Example 34: 

(Ey3^4-{[1^1-Amino-cyclobutyl)-methanoyl]-am^ acid ethyl 



ester: 



EtOOC COOEt Et0H HOOC COOEt 2. TMSE-OH Me 3 Si^^O H 




NaOH X ethyl 4-aminocinnamate 

^« c* y—n K CO0H " 

Me 3 Si^X^O H HATU/DIEA 

^^^^ "COOEt 

Diethyl 1,1-cyclobutanedicarboxylate (20.00 g, 100 mmol) and KOH (6.60 g, 100 
mmol) were refluxed in EtOH (100 mL) for 2 h. After cooling to room temperature, 
volatiles were removed under reduced pressure and the residue partitioned between 
Et 2 0 and 4N HCI. The organic extract was washed with water and brine, and dried 
10 over MgS0 4 . Removal of the solvent under reduced pressure gave the monoester 
as a clear oil (14.45 g, 84% yield). 

The monoester from above (14.45 g, 84 mmol), EfeN (14.1 mL, 100 mmol) and 
diphenylphosphoryl azide (24.05 g, 87.4 mmol) were dissolved in dry toluene (1 14 
mL) and the mixture heated at 80 °C for 1 h and 1 10 °C for an additional hour. 

15 Trimethylsilylethanol (9.94 g, 100 mmol) was added in one portion and the mixture 
refluxed for 48 h. Toluene was then removed under reduced pressure and the 
residue dissolved in DCM. The solution was washed with water and brine and dried 
over MgS0 4 . Concentration under reduced pressure gave a dark oil which was 
purified by passage through a pad of silica gel using 30% EtOAc in hexane as 

20 eluent. The desired carbamate was obtained as a clear yellow liquid (21 .0 g). 

The carbamate from above (1.50 g, 5.22 mmol) was dissolved in THF (5 mL) and 2N 
NaOH (5 mL) was added. The mixture was stirred at 70 °C for 1 h. Following 
dilution with water, the aqueous phase was washed with Et 2 0 to remove unreacted 
starting material. The aqueous phase was then acidified with KHS0 4 and the . 

25 product extracted with EtOAc. The desired free carboxylic acid was obtained as an 
oil (1.25 g). 



30 



The acid from above (0.519 g, 2.0 mmol) was dissolved in DCM (10 mL). DIEA 
(1.39 mL, 8.0 mmol, 4 equivalents) was added, followed by ethyl 4-aminocinna'mate 
(0.573 g, 3.0 mmol, 1.5 equivalent) and HATU (1.143 g, 3.0 mmol, 1.5 equivalents). 
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The ntixfcre was ^ „ room lemperature for3 ^ 

T e oil™ a,U6 ° US ^ (25 mL) ' and «*- -r MgSO, 

The s0 fcen, was remored under ^ pressure ^ ^ . 

0 mL> ,or30 mi, VoMtes wer6 then remoyed unto ^ * ™ 

™ E r r; pora,6d * e wi,h hexane - ^ ^ - -£r» 

Example 35: 

etoylHH-lMloHylestertM.buWester: 




OBoc 



OBoc 




NH 2 

^ °~ 10 *"» **— * ■» »— e, V 

iso'al IT " at ^ ^ ,M2 ' » « ,25 > "* « ' 

sola.ee ae toe free cerboxylic add. Th fe ma,en a , „. 0377 2 . 47 

<MM ,„ THF ,5 mL , DIEA ,0.645 mL, 3.7 mmol) was added aM J ^ 

-led „ ioe. isoeut, oh,o ro ,orma,e (0.384 mL> 2 . 96 mmoi, was added ~ 

!aTad d eTr T" ' ^ °* *»»»*-» <» "*"> 

was added and after 40 m,„, the reaction was diluted with Bfi as mL) The 

so,„«on was w ash e d success^ wfth ,0% aoueoue <* acjd 26 * £ 
EtOAc/hexane. The d^omethytKetone was obtained as a yeiiow foam (0.783 g). 
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The diazomethylketone from above was dissolved in EtOAc (10 mL) and the solution 
cooled to -30 °C. A solution of HBr in AcOH (48% w/w, 0.384 mL) was added 
dropwise over 60 min. The cold reaction mixture was then diluted with EfeO (100 
mL) and washed successively with 10% aqueous citric acid (2 X 25 mL) and 
5 saturated aqueous NaHC0 3 (25 mL), and dried (MgS0 4 ). Volatiles were removed 
under reduced pressure and the residue coevaporated with hexane to give the 
bromomethylketone as a white foam (0.870 g). 

The bromomethylketone from above was reacted with thiourea (2 equivalents) in 
MeCN at room temperature for 18 h. The solvent was then removed under reduced 
10 pressure and the residue dissolved in minimal DMSO. This solution was added 
dropwise with stirring to a mixture of water (15 mL) and DIEA (0.2 mL). The 
precipitate that formed was collected by filtration, washed with water and dried to 
give the title compound. 

This method is general and can be applied to the preparation of other 2-aIkyl and 2- 
15 alkylaminothiazole derivatives by reacting the appropriate thioamide or thiourea 
derivative with the bromomethylketone compound described above. 

Example 36: 

Carbonic acid 3j(S)-2-tert-butoxycarbonylamino-2-thiazol^^ 
5-yI ester tert-butyl ester: 



20 To a stirred suspension of P 2 S 5 (0.89 g, 2.0 mmol) in dry dioxane (5 mL) was added 
dry formamide (433 pi, 10.9 mmol). The mixture was heated at 90°C for 2.5 h (to 
maintain a free suspension occasional trituration was needed). The suspension was 
allowed to cool to room temperature, the solid filtered off and the bromoketone from 
example 29 (0,5 mmol) was added to the filtrate. The solution was heated to 80 °C 

* 25 for 2 h then diluted with EtOAC (25 mL) f washed with 5% aqueous citric acid (2 X 20 
mL), 5% aqueous sodium bicarbonate (2 X 20 mL) and brine. After drying (MgS0 4 ) 
and removal of the solvent under reduced pressure, the title compound was 
obtained. 



BocHN 




OBoc 
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Example 37 (Entry 2050): 

General procedure for coupling 5- or 6-indolecarboxylic acids to a,a- 
disubstituted amino amides: 

( E > 3 ^( 2 -(lU3-Cyclohexyl.2-furan^^ 
methyl'propanoylamino)-phenyl]-acrylh acid: 




COOH 



The indole carboxylic acid derived from the methyl ester of example 3 (0.050 g, 0.16 
mmol), the amino amide derivative of example 33 (0.053 g, 0.019 mmol 1 2 
equivalent) and HATU (0.122 g, 0.32 mmol, 2 equivalents) were dissolved in DMSO 
(1 mL). DIEA (0:14 mL, 0.8 mmol, 5 equivalents) was added. The mixture was 
stirred for 1 h at room temperature then treated with 2.5N NaOH (0.3 mL) for 1 h at 
50 °C to affect hydrolysis of the cinnamate ester function. The mixture was then 
acidified to P H 1 with TFA and the title compound was isolated by preparative 
reversed-phase HPLC (0.033 g). 

20 Example 38 (Entry 1010): 

Genera, procedure for coupling thiazole derivatives (Examples 35, 36) to 6- 
indolecarboxylic acids: 




25 



The thiazole derivative of example 35 was deprotected by stirring with 4 N HCI in 
d,oxane and coupled to the 6-indole carboxylic acid derived from the methyl ester of 
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example 3 using TBTU/DIEA in DMSO as described in example 37. Following 
coupling, the title compound was isolated directly by preparative reversed-phase 
HPLC. 

5 Example 39 

3-Cyclohexyl-1-methyl-2-pyridin-2~yl-1H-'mdole-6^^ acid [1-(4-amino- 

phenylcarbamoyl)-1-methyl-ethyl]-amide (Entry 2072): 




The amino amide derivative prepared from ct-aminoisobutyryl chloride and 4- 
10 nitroaniline following the procedure of example 33 was coupled in the usual way 
(example 37) to the indole derivative of example 9. 

The nitro derivative was hydrogenolyzed (1 atm H 2 gas, 10% Pd/C) in MeOH for 5 h 
to give the title compound after purification by preparative reversed-phase HPLC. 

15 EXAMPLE 40 

(E)-3W[1W[1J2-Carbamoyt-3-cyclopenty^^^ 
methanoyl]-amino}^yclopentyl)'methanoyl]'amino}-ph 
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To a mixture of the acid aldehyde, derived by saponification of the ester aidehyde of 
example 16, (50 mg, 0.184 mmol, and an amine, prepared adapting the procedure 
described in example 33, (55.7 mg, 0.184 mmol) in CH 2 CI 2 were successively added 
5 HATU (84 mg, 0.221 mmol) and DIEA (128 uL, 0.736 mmol). The reaction mixture 
was stirred overnight at room temperature and then concentrated. The residue was 
dissolved in EtOAc and successively washed with a 1 0 % aq. citric acid solution 
(2X), a satd aq. NaHC0 3 solution, water and then with brine. After the usual 
treatment (MgS0 4 , filtration and concentration) the residue was flash 
10 chromatographed (2 cm, 35 % AcOEt-hexane) to afford the desired amide-aldehyde 
denvative (83.5 mg, 0. 1 50 mmol, 81 .5 % yield). 

To the aldehyde from above (87 mg, 0.157 mmol) in a mixture of terf-butanol (2 mL) 
and 2-methyl-2-butene (1 .2 mL) at 0 «C was added a freshly prepared solution of 
sod,um chlorite (141 .6 mg, 1.57 mmol) in phosphate buffer (216 mg of NahfcPO, 
15 1.57 mmol, in 600 uL of water). The reaction mixture was stirred for 10 min. at room 
temperature then brine was added. The mixture was extracted with EtOAc (2X) and 
the combined organic layers were successively washed with a 0.5 N aq. solution and 
bnne. After the usual treatment (MgS0 4 , filtration and concentration) the crude 
desired acid was isolated as a white solid (82.6 mg, 92.3 % yield) 
20 To the acid (15 mg, 0.0275 mmol) in DMF at 0 »C were successively added DIEA 
(7.2 uL, 0.0413 mmol) and isobutyl chloroformate (10.7 uL, 0.0413 mmol) The 
reaction mixture was stirred for 30 min at this temperature then ammonium 
hydrox.de (7.5 uL, 0.056 mmol) was added. After the addition the mixture was slowly 
allowed td warm to room temperature and stirred overnight. 1Naq. NaOH was 
25 added (275 uL, 0.275 mmol) and the reaction mixture was heated at 60 °C for 1 5 h 
Glacialacetic acid was finally added to destroy the excess hydroxide and the mixture 
was HPLC purified. After lyophilization the desired amide was isolated (2 6 mg 
0.005 mmol, 1 8 % yield) as a white solid. 

Other 2-carboxamide derivatives were prepared in a simiiar fashion by replacing 
30 ammonia with the desired amine. 

Example 41 

W 3 -W( E m[«3-Cyclopentyl.1.methy^^ 
™to*noyl]-amino}-3-methyl.but.1. e nyl)^ aci& 

35 
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1) HATU/DIPEA 

2) Dess-Martin 




1) CH 2 N2 

2) NBS/AIBN 

co,H 3)(EtO>3P 



I CO,CH, 



1) NaH 



2) NaOH 




CO a H 



3-Cyclopentyl-1-methyi-2-pyridin-2^ acid (0.100 g, 0.31 

mmol), 2-amino-2-methyl-1-propanol (0.028 g, 0.31 mmol) and HATU (0.154 g, 0.41 
mmol) were dissolved in DMSO (5 mL). To this mixture, DIEA (0.22 mL, 1 .2 mmol) 
5 was added and the solution was stirred at room temperature for 3 h. The reaction 
mixture was poured into EtOAc (100 mL) and the solution washed successively with 
saturated aqueous NaHC0 3 (2 x 25 mL) and brine (25 mL), and dried over 
anhydrous MgS0 4 . The solvent was removed under reduced pressure and the 
residue was purified by flash column chromatography (using 60-70% EtOAc in 

10 hexane) to give the primary alcohol intermediate as a yellow oil (0.048 g). This 
product was dissolved in CH 2 CI 2 (2 mL), Dess-Martin periodinane (0.063 g, 0.15 
mmol) was added and the mixture was stirred at room temperature for 30 min. The 
reaction mixture was extracted with CH 2 CI 2 (100 mL), the organic layer was dried 
over anhydrous MgS0 4 and the solvent was removed under reduced pressure. The 

15 residue was purified by flash column chromatography (using 60% EtOAc in hexane) 
to give the aldehyde intermediate (0.01 1 g). 

Diazomethane was slowly added to a solution of 4-methylcinnamic acid (3.0 g, 18.5 
mmol) in CH 3 OH/CH 2 CI 2 (5 mL715 mL) until the yellow color persisted, indicating the 
presence of excess diazomethane. The solution was evaporated to dryness under 
20 reduced pressure and the residue was re-dissolved in CCI4 (15 mL). /V- 

Bromosuccinimide (3.62 g, 20.4 mmol) and AIBN (0.304 g, 1.85 mmol) were added 
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15 



and the mixture was stirred at reflux for 3 hours. The solution was then cooled to 
room temperature and filtered. The organic layer was washed with aqueous NaOH 
(0.5 N. 2 x 50 mL) and water (50 mL), dried over anhydrous MgS0 4 and filtered The 
solvent was removed under vacuum and the residue was purified by flash column 
chromatography (0-40% EtOAc in hexane) to obtain the bromide intermediate as a 
whrte solid (2.4 g). This product was dissolved in (EtO) 3 P (37.7 mL, 220 mmol) and 
heated to reflux at 1 60 °C. The ethyl bromide formed was collected in a Dean-Stark 
distillation apparatus over a period of 2.5 hours. The reaction mixture was 
condensed under vacuum to a yellow solid, which was then purified by flash column 
chromatography (70-100% EtOAc in hexane) to give the phosphonate as a white 
solid (1.9 g). 

A solution of phosphonate (20 mg, 0.06 mmoi) and NaH (60%, 3.5 mg, 0.087 mmol) 
■n anhydrous THF (300 uL) was stirred at RT for 30 min. A solution of the aldehyde 
.ntermediate (1 1 mg, 0.029 mmol) in THF was added and stirring was continued for 
4 hours. After that period, aqueous NaOH (2.5 N, 50 uL) was added and the mixture 
was stirred at 40 °C for 15 hours. The mixture was acidified with glacial acetic acid 
(~1 mL), concentrated and purified by reversed HPLC to obtain the title compound 
(3.7 mg) as a yellow solid. 



20 Example 42: 



25 



30' 



(&3-Ml-Amino*yclopentylHH-benzoimidazo^ 

ATU/DIPEA 

^C0 2 H 



esfer; 

1)HATU/DIPEA 




BocHN 



2)AcOH,65-C HjN „ 
CO s CH 3 > 4NHC,lnd l<*ane (l^ 



C0 2 CH 3 



D.azomethane was slowfy added to a solution of 4-chloro-3-nitrocinnamic acid in 
CH 3 OH/CH 2 CI 2 until the yellow color persisted, indicating the presence of excess 
diazomethane. The solution was evaporated to dryness under reduced pressure 
and the residue was dissolved in DMSO. The solution was heated to 140 °C and 
ammonia gas was bubbled through for a period of 4 hours. The mixture was coded 
to room temperature and degassed with N 2 , and poured onto ice. The precipitate 
formed was filtered, washed with cold water and dried under vacuum for 16 hours to 
give the crude 4-amino-3-nitrocinnamic ester as a yellow solid (2.05 g). The solid 
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was dissolved in ethanol (40 mL), SnCI 2 .dihydrate (9.91 g, 43.9 mmol) was added 
and the reaction mixture was heated to reflux for 4 hours. The solution was 
concentrated to remove most of the ethanol, diluted with EtOAc and saturated 
aqueous NaHC0 3 was added slowly. The mixture was stirred for 20 min, the organic 
5 layer was extracted with brine, dried over anhydrous Na 2 S0 4 and evaporated to 
dryness under reduced pressure. The residue was purified by flash column 
chromatography (using 50% to 70% EtOAc in hexane) to give the diamino 
intermediate as a yellow solid (1 .03 g). 

A portion of the 3,4-diaminocinnamate ester (186 mg, 0.970 mmol) and N-Boc-1- 
10 aminocyclopentane-1-carboxylic acid (222 mg, 0.970 mmol) were coupled in the 
presence of HATU / DIEA (in the usual way) and the amide product formed was 
dehydrated by heating at 65 °C in a solution of acetic acid (4 mL). The reaction 
residue was purified by reversed HPLC to give the N-Boc protected (Z)-3-[2-(1- 
amino«cyclopentyI)-1 H-benzoimidazol-5-yl]-acrylic acid ethyl ester. 
15 The Boc protecting group was removed with 4N HCI in dioxane in the usual way to 
give (Z)-3-[2-(1-amino-cyclopentyl)-1H-benzoimidazol-5-yl]«acrylic acid ethyl ester as 
yellow foam (200 mg). 

Example 43: 

20 2~Amino-3H-benzoimidazofe-5-carboxylic acid: 




A solution of cyanogen bromide (5M, 1 .44 mL, 7.22 mmol) was slowly added to a 
25 suspension of 3,4-diaminobenzoate (1 .0 g, 6.02 mmol) in water (10 mL). The 
mixture was stirred at room temperature for 24 hours. An aqueous solution of 
Na 2 C0 3 (10%) was added slowly until the product had precipitated as a brown solid 
(890 mg). 

30 Example 44: 

5-Amino-3-iodo-1H-indole72-carboxylic acid ethyl ester: 
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H 



E* MMri^tataqw. (,.00 g, 4.27 mmol) was tfBS0 ^ „ DMF 
KOH (0.84 g, 14.9 mmol) was added and the mixture was stirred at room 
temperature fo, 10 mln. todine (1.084 g, 4.27 mmol) was added and stirring was 
con.,nuedfor3hours. The reason mbdure was poured into a soiutdn of water (150 
mL) oontaining NaHSQ, (1 g, and concentrated NH.OH (2.5 mL ). The precipitate 
formed was flllered. washed w* water and dried ,o give the 3-iodo intermediate as a 
beige so d ,1.49 g). A portion olthis solid (503 mg . -,.4 mm0 „ „ as dissolved in 
ethano, (15 mL), S nC,,dihydra,e (1.58 g, 6.99 mmoh was added and the reaotion 
.0 m^rewasb^tedterenuxloMhours. The solution was ooneenlmled to ramove 
mos ol «he ethano,, diluted with EtOAc and saturated aqueous NaHCQ, was added 

*w,v,opH*9.ThanMu re wass«, re dfor20min,meo,gan,o,ayerwas 
extracted will, brtna, dried overanhydroua Na.so, and evaporaled .0 dryness under 
reduced pressure. The residue (431 mg of brewn solid) contained tha desired 

pr^uct5^m.no*, K ,o-,ffi n do,e-2K : art J ox y ,,cac W athy,a S ,arin reasonable purtty 
to be used in tha synthesis of inhibitors without further purification. 

Example 45: 

1) HATU / Et,N 

o-p 1 - 

/^N w \ 3) 37% Formaldehyde 

< \ NaBH 3 CN 



H 2 N" V'^N^S^^NaOH 



COOEt 




25 



3-Cyclopanty|.1-me m y Ww rtdin-2.y|.,H4ndole^rt ) oxy,ic acid (0.197 mg, o 589 
nimol), the appropriate amine (0.170 g, 0.420 mmol) and HATU (0.320 g, 0 840 
mmol) were dlssotved In DMSO (4 mL). To M mbdure, EfeN (0.300 mL 2.15 mmol) 
was added and the solution was atirred at noom temperature for 5 noun, The 
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reaction mixture was poured into EtOAc (100 mL) and the solution washed 
successively with 1% aqueous citric acid (2 x 25 mL), saturated aqueous NaHCQs (2 
x 25 mL) and brine (25 mL), and dried over anhydrous MgS0 4 . The solvent was 
removed under reduced pressure and the residue was purified by flash column 
5 chromatography (using hexane/EtOAc in 1 :1 ratio) to give the intermediate product 
as a slightly colored foam (280 mg). This product was stirred in 4N HCI in dioxane 
(3.0 mL) for 1 hour (to remove the Boc protecting group) and then ail volatile 
components were removed under reduced pressure. 

A portion of the residue (41 mg, 0.060 mmol) was dissolved in ethanol (2 mL), acetic 
10 acid (31 mg, 0.530 mmol) was added, 37% aqueous formaldehyde (15 fiL, -0.2 
mmol) and NaBH 3 CN (5.6 mg, 0.090 mmol) and the mixture was stirred at room 
temperature for 30 min. The solvent was removed under reduced pressure and the 
residue was re-dissolved in DMSO (1 mL), aqueous NaOH (2.5 N, 230 ^iL, 0.58 
mmol) was added and the mixture was stirred at room temperature for 2 hours. The 
15 reaction mixture was acidified by the addition of acetic acid (~1 mL) and purified by 
C1 8 reversed phase preparative HPLC to give the final product as a light yellow solid 
(11 mg). 

Example 46: Inhibition of NS5B RNA dependent RNA polymerase activity 

20 The compounds of the invention were tested for inhibitory activity against the 
hepatitis C virus RNA dependant polymerase (NS5B), according to the following 
assay: 

The substrates are: 

a 12 nucleotide RNA oligo-uridylate (or oligo-uridine-monophosphate) (oligo-U) 
25 primer modified with biotin at the free 5'C position; 

a complementary poly-adenylate (or adenosine monophospahte) (polyA) template of 

heterogeneous length (1000-10000 nucleotides); and 

UTP-[5,6 3 H]. 

Polymerase activity is measured as the incorporation of UMP-[5,6 3 H] into the chain 
30 elongated from the oligo-U primer. The 3 H-Iabelled reaction product is captured by 
SPA-beads coated with streptavidin and quantified on the TopCount. 

All solutions were made from DEPC treated MilliQ water [2 ml of DEPC is added to 1 
L of MilliQ water; the mixture is shaken vigorously to dissolve the DEPC, then 
35 autoclaved at 1 21 °C for 30 minutes]. 
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10 



20 



hexe-h,s M ,ne fusion protein fr „ m baculovims 
found to ma.nta.n activity for at least 6 months 
[5,6 HJ were d-ssolved.n water. The solutions can be stored at -*0>C 



Assay buffer: 



15 NS5B storage buffer: 



25 



20 mM Tris-HCI pH 7.5 
5 mM MgCI 2 
25 mM KCI 
1 mM EDTA 
1 mMDTT 

0.1-UMNS5B 

25 mM Tris-HCI pH 7.5 

300 mM NaCI 

5 mMDTT 

1 mM EDTA 

0.1 % n-Dodecyl maltoside 
30 % glycerol 



Test compound cooktai.: Jus, pri0 r ,„ assay , tes , 
were dissolved in assay buffer containing 15% DMSO. 

tetTr MCl<,8 " : ^ ,0 ^ — <" assay buffer 

to the following concentrations: 



Component 


Concentration in 


[ Final 




substrate cocktail 


Concentration in 
assay 


RNAsin ,M 


0.5 U/juL 


1.67 U/uL 


Biotin-oligo-U 12 


3ng/ul_ 


1 ng/nL 
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primer 






PolyA template 


30 rig/ uL 


10ng/uL 


UTP-[5,6- a H]35 
Ci/mmol 


0.025 jiCi/u,L 


0.0083 )iCV ui_ 
0.25 \M 


UTP 


2.25 uM 


0.75 uM 



\ 



Enzyme cocktail: Just prior to assay, the RNA polymerase (NS5B) cocktail was 
prepared in assay buffer to the following specifications: 



Component 


Concentration in cocktail 


Tris-HCI at pH 7.5 


20 mM 


MgCI 2 


5 mM 


KCI 


25 mM 


EDTA 


1 mM 


DTT 


1 mM 


n- Dodecyl maltoside 


1% 


NS5B 


30 nM 



5 ~ ~ 

Protocol: 

The assay reaction was performed in a Microfluor™ white "U" bottom plate 
(Dynatech™ #7105), by successively adding: 
20 u-L of test compound cocktail; 
10 20 u.L of substrate cocktail; and 
20 \iL of enzyme cocktail 

(final [NS5B] in assay = 10 nM; final [n-dodecyl maltoside] in assay = 0.33%; final 
DMSO in assay = 5%). 

The reaction was incubated at room temperature for 1 .5 hours. STOP solution (20 
15 nl_; 0.5 M EDTA, 1 50 ng/ ul tRNA) was added, followed by 30 \l\ streptavidin coated 
PVT beads (8mg/ml in 20 mM Tris-HCI, pH 7.5, 25 mM KCI, 0.025% NaN 3 ). The 
plate was then shaken for 30 minutes. A solution of CsCI was added (70 u.L, 5 M), to 
bring the CsCI concentration to 1 .95 M. The mixture was then allowed to stand for 1 
hour. The beads were then counted on a Hewlett Packard TopCount™ instrument 
20 using the following protocol: 
Data mode: counts per minute 
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25 



30 



Scintillator: liq/p| as t 

Energy range: low 

Efficiency mode: normal 
Region: 0-50 

5 Count delay: 5 minutes 
Count time: 1 minute 
Expected results: 6000 cpm/well 
200 cpm/well no enzyme control. 

the compounds of the invention p„, * aetermme IC 50 s for 

0f C ° mp0UndS the was estimated from 

15 EXAMPLE 47: SPECIFICITY OF NS5B RNA DEPENnFMT dma „ 

Example 48: cell Based hcv RNA Replication Assay 

Cell Culture 

Huh7 ceils that stab.y maintain a subgenomic HCV replicon were established « 
Piously described (Lohman et a,., 1999. Science 285- 110 Z T 
as the S22.3 cell-line S22 s ™n e • 3) a " d desiana ted 

Medium uDMFM ma ' mained in Du ' becco ' s Edified Earle 

Medium (DMEM) supplemented with' 10% FBS and 1 , 

Plate Th„„,„. I 10000ce " s)are< " s6 *"te<iintoeachwallofa96-w e |l 
Reagents and Materials: 
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Product 


Company 


Catalog # 


Storage 


DM EM 


Wisent Inc. 


10013CV 


4°C 


DMSO 


Sigma 


D-2650 


RT 


Dulbecco's PBS 


Gibco-BRL 


14190-136 


RT 


Fetal Bovine Serum 


Bio-Whittaker 


1 4-901 F 


-20°C/4°C 


Neomycin (G418) 


Gibco-BRL 


10131-027 


-20°C/4°C 


Trypsin-EDTA 


Gibco-BRL 


25300-054 


-20°C/4°C 


96-well plates 


Costar 


3997 


RT 


PVDF 0.22pm Filter Unit 


Millipore 


SLGV025LS 


RT 


Deep-Well Titer Plate 
Polypropylene 


Beckman 


267007 


RT 



Preparation of Test Compound j 

10pL of test compound (in 100% DMSO) was added to 2 ml of Assay Medium for a 
final DMSO concentration of 0.5% and the solution was sonicated for 15 min and 
5 filtered through a 0.22pM Millipore Filter Unit. 900pl was transfered into row A of a 
Polypropylene Deep-Well Titer Plate. Rows B to H, contain 400pL aliquots of Assay 
Medium (containing 0.5% DMSO), and are used to prepare serial dilutions (1/2) by 
transferring 400pl from row to row (no compound was included in row H). 

10 Application of test compound to cells 

Cell culture medium was aspirated from the 96-well plate containing the S22.3 cells. 
175pL of assay medium with the appropriate dilution of test compound was 
transferred from each well of the compound plate to the corresponding well of the 
cell culture plate (row H was used as the "No inhibition control"). The cell culture 

1 5 plate was incubated at 37°C with 5% C0 2 for 72 hours. 

Extraction of Total Cellular RNA 

Following the 72 hour incubation period, the total cellular RNA was extracted from 
the S22.3 cells of the 96-well plate using the RNeasy 96 kit (Qiagen®, RNeasy 
20 Handbook. 1999.). Briefly, assay medium was completely removed from cells and 
100 pL of RLT buffer (Qiagen®) containing 143 mM p-mercaptoethanol was added 
to each well of the 96-well cell-culture plate. The microplate was gently shaken for 20 
sec. 100 uL of 70% ethanol was then added to each microplate well, and mixed by 
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temperature ThP tana 1 x 9 ' for 4 m 'n at room 

'» clean Square-Wel, Block the , ' P " M PlaC6d 0n '°<> <* <™<ner 

Plate was sealed with a new piece of T P ™* RNeasy 96 

. — Mtperafure. ^ Z ZT« - C9n * 96d * 6000 ^ * 

for 10 mm at room temperate, t-» ^ Ce * fU9ed at 6000 1»» 

Placed „„ top of , ra ^ t ^ WaS •""»•* *• ™easy « P^e waa 

slated by m, ° r ° ft " ,eS - ^ ™* - 

Piece ot tee ^Z^T T' " "* ~* "*" * a - 
» oenthteed a, eooo ^Z I, 7 ^ '^'^ ^ Waa "»» 
repeate with a J?£L" l^T*"* ^ **" ^ ~ 
cellular RNA are atored „ « ^ ™* * «- 

Quantification of Total Cellular RNA 

diluted in TE to 2 pg/ mL ^ J"? „ ^ °' nbosomal ™» — 

(COSTAR # 3997) and the volume was comp^d to^^' w^re 'T " 
column 1 of the 96-wpii ni a t« M h TE - Ge "iera y, 

areusedforfte^rllrr'^^^^^^o^rw, 
to be quantified. ZZ^l^' "* RNA -* « was 
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added to each well of the 96-well plate and incubated for 2 to 5 minutes at room 
temperature, protected from light (a 10 \il RNA sample in a 200 uL final volume 
generates a 20 X dilution). The fluorescence intensity of each well was measured on 
the STORM® system (Molecular Dynamics®). A standard curve was created on the 
5 basis of the known quantities of the ribosomal RNA and the resulting fluorescent 
intensities. The RNA concentration in the experimental samples was determined 
from the standard curve and corrected for the 20X dilution. 

Reagents and Materials: 

10 



Product 


Company 


Catalog # 


Storage 


DEPC 


Sigma 


D5758 


4°C 


EDTA 


Sigma 


E5134 


RT 


Trizma-Base 


Sigma 


T8524 


RT 


Trizma-HCI 


Sigma 


T7149 


RT 


Collection Tube Strips 


Qiagen 


19562 


RT 


Ribogreen RNA Quantitation Kit 


Molecular Probe 


R11490 


-20°C 


Rneasy 96 Kit 


Qiagen 


74183 


RT 


Square-Well Blocks 


Qiagen 


19573 


RT 



Real-Time RT-PCR 

The Real-Time RT-PCR was performed on the ABI Prism 7700 Sequence Detection 
System using the TaqMan EZ RT-PCR Kit from (Perkin- Elmer Applied 

1 5 Biosystems®). RT-PCR was optimized for the quantification of the 5' IRES of HCV 
RNA by using the Taqman technology (Roche Molecular Diagnostics Systems) 
similar to the technique previoulsy described (Martell et al., 1999. J. Clin. Microbiol. 
37: 327-332). The system exploits the 5'-3' nucleolytic activity of AmpliTaq DNA 
polymerase. Briefly, the method utilizes a dual-labeled fluorogenic hybridization 

20 probe (PUTR Probe) that specifically anneals to the template between the PCR 
primers (primers 8125 and 7028). The 5' end of the probe contains a fluorescent 
reporter (6-carboxyfluorescein [FAM]) and the 3' end contains a fluorescent quencher 
(6-carboxytetramethylrhodamine[TAMRA]). The FAM reporter's emission spectrum 
was suppressed by the quencher on the intact hybridization probe. Nuclease 

25 degradation of the hybridization probe releases the reporter, resulting in an increase 
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in fluorescence emission The ABI Pn, m -t™„ 

in 7700 ~ <~ m 

« ™ PrMU ;:~ ::: ,y r n9 * e pcr «*> 

toaae in the fluoresca^lT 9 ' ^ *** B - ■» 

Product ,or toe s« 11 T * '~ ~ - PCR 

15 mad ^ in order to have 10 8 ,10 7 10 6 1 0 * 10 < J . RNA COp,es > dilu «°ns are 

crc.-r--^--- 

Reagents and Materials: 



Product 

IdqManhZRT-PCRKjT 



~^roAmpOpti ca / 96 r 
Well Reaction Plate 



25 Reagent Mix preparation: 
Component 
Rnase-free water 



one sample ( M L) (91 samples + 
j* L > Dead Volume) 

ie!5 I 
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5XTaqManEZ buffer 


10 


980 


1X 


Mn(OAc) 2 (25mM) 


6 


588 


3mM 


dATP (10mM) 


1.5 


147 


300uM 


dCTP (10mM) 


1.5 


147 


300uM 


dGTP (10mM) 


1.5 


147 


300uM 


dUTP (20mM) 


1.5 


147 


600uM 


Forward Primer (10uM) 


1 


98 


200nM 


Reverse Primer (10uM) 


1 


98 


200nM 


PUTR probe (5uM) 


2 


196 


200nM 


rTth DNA polymerase 
(2.5 U/uL) 


2 


196 


0.1 U/uL 


AmpEraseUNG (1U/pL) 


0.5 


49 


0.01 U/uL 


Total Volume 


45 ~ 


4410 





Forward Primer Sequence (SEQ ID. 2): 5' - ACG CAG AAA GCG TCT AGC CAT 

GGC GTT AGT - 3' 

5 Reverse Primer Sequence (SEQ ID NO. 3): 5' - TCC CGG GGC ACT CGC AAG 

CACCCTATCAGG-3' 



10 



Note: Those primers amplify a region of 256-nt present within the 5' untranslated 
region of HCV. 



PUTR Probe Sequence (SEQ ID NO. 4): |6FAM| - TGG TCT GCG GAA CCG GTG 
AGT ACA CC - [TAMRA I 



No Template Controls (NTC): On each plate, 4 wells are used as "NTC". For these 
1 5 controls, 5ul of water are added to the well in place of RNA. 
Thermal Cycling Conditions: 

50°C 2 min 

60°C 30 min 

95°C 5 min 



20 



95°C 



15 sec 



for 2 cycles 
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60°C 1 min 



90°C 15 sec "I 

60°C 1 min J for 40 cycles 



20 



25 



Following the termination of the RT-PCR mar* „ , 

genome eq U K,a lents / U g of total RNA fee/us,]. ' ™ <P * MMd M 

IlrZ " Umber fe - e4,Sl ' r0m W8 " * - - «•» - a 
measure of the amount of reptafcg HC V RNA in the present* of various 

~-^.T h e % ^^^lJ^ ng 
100 '[(9-e./ l jginh)/(g. e ./ l jg Ct i )x mj 

In Tables 1 to 9 below, the following ranges apply 
'Cso: A = B = 1 M M-500nM; and C<500nM. 

Ecso: A = 5nM-500nM; and B = ^500nM 
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Cpd. 

# 


A 


R 2 

— — 




z 


ICso 


EC 50 


m/z 
(M+H) + 


1012 


NMp 




6 


K 






con o ' 






X 




— Q 

OH 












0 U 










101^ 

lu IO 




z= 




HN^J 

0 T 


u 


D 

D 


636.3 






u 










1014 


NMe 






H H 


G 


B 


574.4 






6 


6 
















y 
































o^ OH 








1015 


NMe 


6 


T 

5 


^ /X, 
\\ / 

H V ' 

w 

o 


C 


B 


560.3 


lulu 


INJIVIfc? 






w 

w 

O 




B 


534.2 , 


1017 




6 


5 


O^OH 




A 


534.3 
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Cpd 

# 


A 




R 3 


z 


ICso 


EC50 


m/z 
(M+H) + 


101£ 


t MMp 


6 


6 


Vi 

\ 

O^OH 


C 


B 


1 534.3 


1019 


NH 


6 


P 




A 




470.3 


1020 


NMe 


u 


X 
0 


/ 

X 


C 


B 


603.4 


1021 


NIMp 


6 


6 


HN T 

V 


c 


B 


533.4 


1022 


s 


T 


— iw 

6 


N — f 
H A 

HN \ 


c f 




V?/ O.O 


1023 


"NMe 


6 f 


6 


^ 1 — 1 

HN 7 

V 

o^Ndh 


I" 1 


1 


560.4 
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up a. 

# 


A 
A 


D 2 

H 


R 




IC 50 


EC50 


m/z 
(M+H£ 


1024 


s 








c 


A 


568.3 


1025 


NMe 


0 




-r > 

O^OH 


c 


A 


591.4 


1026 


NMe 






OH 


B 


~ 


473.3 
















1027 


NMe 


6 


6 


O^NH, 


C 


B 


559.4 


1028 


NMe 


T 

6 






c 


B 


589.4 










"A 






























0 








1029 


NMe 


6 


5 


0 


B 

... 




486.4 



WO 03/010141 



153 



PCT/CA02/01128 



Cpd. 

# 


A 


|R 2 




2 




tc 50 


m/z 
(M+H)+ 


1030 


NMe 


I 6 


r 


O 


B 




530.4 


1031 


NMe 




6 


w 

o 

\ 

NH. 


C 




604.5 


1032 


NMe 




6 


COOH 


C I 


C 


575.5 


1033 


NMe 


6 


6 


HN 

COOH 


B 




561.3 



WO 03/010141 



PCT/CA02/01128 



154 
TABLE 2 

^z> o 



Cpd. 

# 


R 1 


R 2 




Q 


ICso 


EC S0 


m/z 
(M+H) + 


2001 


H 


0 






B 


B 


534.2 


2002 


H 




Q 




B 


B 


576.2 


2003 


H 


Br 






A 


A 


578.6 
(MH + )/ 
580 
(MH + ) 


2004 


H 






0 


B 


B 


526.2 




WO 03/010141 



155 



PCT/CA02/01128 



Cpd. 

# 


R 1 


1 R2 




Q 


ic 50 


ECso 


[ m/z 
(M+H) + 


2005 


H 






0 ^OH 


B 


B 


580.3 


2006 


Me 








B 


B 


580.3 


2008 


H 






u 

^COOH 

wwwl I 


B 


A 


593.2 


2009 


H 






v 

0 <^OH 


B 


A 


527.2 


2010 


H 






0 <^0H 


B 


A 


589.3 


2011 


H • 




4 




B 


A 


579.3 



WO 03/010141 



156 



PCT/CA02/01128 



Cpd. 
# 


R 1 


R 2 




Q 


ICso 


ECso 


m/z 
(M+H) + 


2012 


H 






k 


B 


A 


577.2 


2013 


H 






Cl \— OH 
0 


B 


B 


630.2 


2014 


H 








A 


A 


591.3 


2015 


H 


' — o 


CH S 




B 


B 


567.2 


2016 


H 








A 


~ 


594.2 


2017 


H 






o 

0 


B 


B 


597.2 


2018 


H 


6 




0 


B 


B 


607.2 



WO 03/010141 

PCT/CA02/01128 

157 



Cpd. 
# 


R 1 


R 2 


in 


Q 


ICso 


EC 50 


m/z 
(M+H) + 


2019 


H 


h 




0 


B 


A~ 


" 613.1 


2020 


Et 






o un 


B 


B 


1 578.2 


2021 








o n 


B 


A 


596.4 


2022 




6 






A 




592.3 




Me 


H 


^ c 




3 


A 




488.2 



WO 03/010141 



PCT/CA02/01128 



158 



Cpd. 

# 


R 1 


R 2 




Q 




ECso 


m/z 
(M+H) + 


2024 


H 


L — o 




= NH 2 


B 


B 


596.3 


2025 


H 






\ 


B 


B 


596.3 
(M-H) 


2026 


Me 








B 




594.4 


2027 


Me 








B 




579.3 


2028 


Me 






o 

O^OH 


A 




579.3 


2029 


Me 






V 

O^OH 


B 




635.3 



WO 03/010141 



PCT/CA02/01128 




wo 



03/010141 



PCT/CA02/01128 



160 



Cpd. 

# 


R 1 


R 2 




Q 


IC 50 


ECso 


m/z 
(M+H) + 


2036 


H 






\ 


c 


B 


566.3 


2037 


H 


t 






C 


B 


566.2 


2038 


H 








C 


B 


582.2 


2039 


H 








C 


B 


593.3 


2040 


? 






\ 


C 


B 


656.3 


2041 


Me 






\ 


B 


B 


580.3 



WO 03/010141 



161 



PCT/CA02/01128 




WO 03/010141 



162 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



164 



Cpd. 

# 


R 1 


R 2 


;>4 


Q 


ic 50 


EC50 


m/z 
(M+Hf 


2060 


H 


1 — O 


i 




c 


B 


565.2 


2061 


H 


T 


\/ 


OH 


C 


A 


597.1 


2062 


Me 


6 






C 


B 


564.2 


2063 










C 




674.3 


2064 


H 


& 




0 <^OH 


c 




555.2 




U 

n 


& 

^ o 




0 


c 




611.3 



WO 03/010141 

PCT/CA02/01128 

165 



Cpc 

# 

2061 


1- I R 1 




Q 


IC 5 


j I EC 5 


o m/z 
(M + H) + 


2067 


3| Me " 

{ 








1 ^" 


5702" 


f 2068 


1 


T p~ 


OH 


r 


1 A 
1 


666.2 




Me - 

1 c 




O u " 


c 


B 


565.3 


J 2069 T 
2070 


" «5 




O^OH 


c [ 


B 


582.3 




Me 

0 


0 


OH j 


c 


B i 


305.2 



WO 03/010141 



166 



PCT/CA02/01128 



Cpd. 

# 


R 1 


R 2 


;>4 


Q 


IC S0 


ECso 


m/z 
(M+H) + 


2071 


Me 


6 




OH 


C 


B 


622.2 


2072 


Me 


6 






C 


B 


510.2 


2073 


Me 


6 




°w 

0=/ 


C 


B 


604.2 


2074 


Me 


6 


xV 




C 

< 


B 


621.2 


2075 


Me 


6 




/ \-NH 2 
0 


c 


B 


591.3 

















WO 03/010141 

PCT/CA02/01128 

167 




WO 03/010141 



PCT/CA02/01128 



168 



Cpd. 
# 


R 1 


R 2 




Q 


ICso 


ECso 


m/z 
(M+H) + 


2082 


Me 






l H 




C 


B 


615.3 












CT 










2084 


H 








ci 

/ ~\ 

0 


-OH 


c 


A 


608.2 


2086 


H 








n 

cr 


^OH 


c 


B 


623.3 


2087 


Me 






u 




c 


B 


565.2 












0 


-OH 








2088 


H 








u 

CT 


"OH 


c 


B 


609.3 


2089 


H 






v 




c 


B 


551.2 












0^ 


"OH 









I 



WO 03/010141 



169 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



170 



Cpd. 
# 


R 1 


R 2 




Q 


ICso 


ECso 


m/z 
(M+H) + 


2096 


Me 








C 


B 


580.3 


2097 


Me 


& 






c 


A 


581.3 


2098 


Me 








c 


B 


579.3 


2099 


Me 


6 




jh- OH 
O 


c 


B 


678.4 


2100 


H 








A 


B 


610.4 


2101 


Me 


0- 




0 <^OH 


C 


B 


685.4 



WO 03/010141 



171 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



172 



Cpd. 

# 


R 1 


R 2 




Q 


IC 50 


ECso 


m/z 
(M+H) + 


2108 


; Me 








C 


B 


555.4 


2109 


Me 






o^ OH 


B 


A 


604.4 


2110 


Me 








C 


B 


745.2 






6 


HO *° 








2111 


Me 


6 




HO 


C 


B 


621.3 


2112 


Me 


6 






C 

• 


B 


620.3 


2113 


Me 


6 




C3 ■ 


B 


B 


600.5 










NH 2 























WO 03/010141 



PCT/CA02/01128 

173 




WO 03/010141 



PCT/CA02/01128 



174 
TABLE 3 



R 3 


XJ H 


Yt 




Y 

o 


OH 


cpd. 

# 


R 1 


R 3 




ic so 


ECso 


m/z 
(M+H) + 


3001 


H 


6 




c 


B 


567.3 


3002 


H 


6 

v / 




c 


B 


552.2 


3003 


Me 


6 


8" 


c 


B 


526.2 


3004 


Me 


6 




c 


C 


538.3 



5 



WO 03/010141 



PCT/CA02/01128 




5 



WO 03/010141 



PCT/CA02/01128 



176 



TABLE 5 




WO 03/010141 PCT/CA02/01128 

178 



cpd. 

# 


R 1 


R 2 


54 


ICso 


EC 50 


m/z 
(M+H) + 


6007 


CH 3 


^ H 

o *» 




C 


B 


670.3 


6008 


CH 3 


H 

HN 

^0 




C 


B 


614.3 


6009 


CH 3 


M 

HN 
1 


H 3 C^CH 3 


C 


B 


586.3 


6010 


CH 3 






C 


B 


600.3 


6011 


CH 3 


Q 


H 3 C^CH 3 


c 


B 


634.3 


6012 


CH 3 




H C >rCH. 


B 


B 


633.3 


6013 


CH 3 


fir* 

HN 




C 


B 


649.3 


6013 


CH 3 


fif* 

HN 




C 


B 


628.3 


6014 


CH 3 


fiT 




C 


B 


614.3 



WO 03/010141 



PCT/CA02/01128 



179 



cpd. 

# 


R 1 






ic 50 




* I m/z 
(M+H) + 


6015 


chT 


HN 




B 


B 


649T" 


6016 


CH 3 


o 




C 


B 


j 640.4 


6017 


CH 3 




H 3 C^CH 3 

vV 


C 


B 


614.3 


6018 


CH 3 




H C CH„ 


r; 


D 


bo4.3 


6019 


CH 3 


\J J 




B 


B 


639.3 


6020 


CH 3 


0 i 




C 


B 


630.3 


6021 


CH 3 




H 3 C^CH 3 


C 


B 


656.4 


6022 


CH 3 


b 

N J 


HaC^CHg 


B 


B 


649.3 



WO 03/010141 



PCT/CA02/01128 



180 



cpd. 

# 


R 1 


R 2 


;>4 


IC 50 




m/z 
(M+H) + 


6023 


cht - 


o 




C 


B 


683.4 


6024 


CH 3 


0 =s=o 


H 3 C X/ CH 3 


i c 


B 


649.3 


6025 


CH 3 


HN 

} 

0 




c 


B 


685.4 


6026 


CH 3 


< 

OH 


H 3 ^H 3 


c 


B 


587.3 


6027 


CH 3 






c 


B 


642.3 


6028 


CH 3 


\ 




c 


B 


658.3 


6029 


CH 3 






c 


B 


656.4 



WO 03/010141 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



182 



cpd. 

# 


R 1 


R 2 




IC 50 


EC 50 


m/z 
(M+H) + 


6038 


CH 3 


rS 




C 


B 


564.3 


6039 


CH 3 


6 

N 




C 


B 


563.3 


6040 


CH 3 


X 




C 


B 


568.3 


6041 


CH 3 






C 


B 


631.3 


6042 


CH 3 


X 

V 

CF 3 


n 


C 


B 


645.3 


6043 


CH 3 






U 


D 


COG O 


6044 


: CH 3 


a. 




C 


B 


607.3 


6045 


CH 3 


CI 




Q 
D 


D 
D 


oyo.o 


bU4o 


On 3 






c 


R 


500.2 


6047 


CH 3 


CI 




C 


B 


285.2 



WO 03/010141 



PCT/CA02/01128 



183 



cpd. 

# 


R 


R 2 




ICso 


ECso 


m/z 
(M+H) + 


6048 


CH 3 


(l V 

V 

C! 


St 


C 


B 


597/2 


6049 


CH 3 


6 

T 

CI 


x y 


C 


B 


611.2 


6050 


CH 3 


V 

CI 


CH 3 


C 


B 


640.3 


bUol 


CH 3 


O" - 




c 


B 


583.3 


6052 


CH 3 


X 

A, 




c 


B 


591.3 


6053 


CH 3 


6 

i 

NH 2 




c 


B 


591.3 


6054 


CH 3 


NH 2 


1 3 


c 


B 


620.4 


6055 


CH 3 




Q 


c 


B 


582.3 


6056 


CH 3 


5 




c 


B 


611.3 



WO 03/010141 



184 



PCT/CA02/01128 



cpd. 

# 


R 1 


R 2 




ICso 


ECso 


m/z 
(M+H)* 


6057 


CH 3 




g 


C 


B 


591.4 


6058 


CH 3 


0 


CH 3 
1 3 

0 


c 


B 


620.4 


6059 


CH 3 


& 


CH, 
1 3 


c 


B 


621.4 


6060 


CH 3 


An 

V. 

CH 3 


Q 


c 


B 


591.4 


6061 


CH 3 






c 


B 


591.3 


6062 


CH 3 




CH 3 


c 


B 


620.4 


6063 


CH 3 






c 


B 


578.3 


6064 


CH 3 


0 


o 


c 


B 


563.3 


6065 


CH 3 




CH 3 
1 3 


c 


A 


607.3 



WO 03/010141 



185 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



186 



cpd. 

# 


R 1 


R 2 


5< 


ICso 


ECso 


m/z 
(M+H)* 


6076 


CH 3 


U 


0 


c 


B 


626.3 


6077 


CH 3 




& 


c 


B 


642.3 


6078 


CH 3 


\ 

O 




c 


B 


695.4 


6079 


CH* 

V-/I 13 








R 
D 


oo*f.o 


6080 








c 

V*/ 


R 








O H 


O 




















6081 


CH 3 






c 


B 


668.4 






0 H 






















6082 


CH 3 


HN 

<> 




c 


B 


655.4 


6083 

_ 


CH 3 


■6 




c 


B 


553.3 



WO 03/010141 



PCT/CA02/01128 



188 



cpd. 

# 


R 1 


R 2 




ICso 


ECso 


m/z 
(M+H) + 


6093 


CH 3 


T 

0 


/ — \ 


C 


B 


709.4 


6094 


CH 3 


0 H 




c 


B 


668.4 


6095 


CH 3 


0 H 




c 


B 


696.4 


6096 


CH 3 


0 H 




c 


B 


682.4 


6097 


CH 3 


<> 




c 


B 


669.4 


6098 


CH 3 






c 


B 


567.3 


6099 


CH 3 


J 




c 


B 


526.4 














6100 


CH 3 


5 




c 


B 


541.3 



WO 03/010141 



PCT/CA02/01128 



189 



cpd. 

# 


R 1 


! R 2 " 








) rn/z 
(M+H)* 


6101 


CH 3 




0 




B 

0.165 


I 612.3 


6102 


CH 3 


i • 2 


CH 3 

0 


c 


B 


620.4 


6103 


CH 3 


fS 

T 




c 


B 


620.4 


6105 


CH 3 


! 6 




c 


R 
D 


I con >i 


6106 


CH 3 , 


CONHCH 3 




B 




557.3 


6107 


CH 3 


CON(CH 3 ) 2 




A 




571.3 


6110 


CH 3 | 


HIjA 0 


& 


A 




633.3 


6111 


CH 3 


U ■ 




C 


B 


564.3 


6112 


CH 3 


HN^O 

0 




B 




593.3 



WO 03/010141 



PCT/CA02/01128 



190 



cpd. 

# 


R 1 


R 2 


V 


ICso 


ECso 


m/z 
(M+H) + 


6113 


CH 3 


CONH 2 




B 




517.3 


6114 


CH 3 


V 


/ 

x^y 


C 


B 


606.3 


6115 


CH 3 


V 




C 


B 


606.3 


6116 


CH 3 




x^y 


C 


B 


606.3 


6117 


CH 3 


JO 


x^V 


c 


B 


607.3 


6118 


CH 3 


0 


x^y 


c 


B 


593.3 


6119 


CH 3 


H 




A 




486.3 


6120 


CH 3 


Br 




B 




566.2 


6121 


H 


6 




B 


B 


549.3 


6122 


CH 3 






C 


B 


581.3 



WO 03/010141 

PCT/CA02/01128 

191 



WO 03/010141 



192 



PCT/CA02/01128 



TABLE 7 

r V r8 h 
" o 



cpd# 


R 2 




Q 


IC 50 


ECso 


m/z 
(M+H) + 


7001 


X 

0 


>& 




0 


C 


B 


577.3 


7002 


6 




0 




A 


A 


552.3 


7003 


T 

u 




0 




A 


A 


551.3 


7004 


U 






OH 
0 


B 


B 


619.2 


7005 


6 






r 


C 


B 


577.3 


7006 


u 






OH 
O 


C 


B 


577.2 


7007 


6 




CI 


OH 
O 


C 


B 


627.2 




WO 03/010141 PCT/CA02/01128 

194 



cpd ff 


o 2 
n 


Hi R" 


Q 


ICsn 


EC 50 


m/z 
(M+H) + 


7017 


! • 

NH 2 




V^k^-O PH 


c 


B 


631.3 


7018 


NH 2 




JL.OH 

"if 

0 


c 


B 


591.4 


7019 


h 






c 


B 


608.3 


7020 


(X 






c 


B 


617.3 


7021 






\^X^-0 OH 


c 


B 


631.3 


7022 


HE 




o 


c 


B 


591.3 


7023 








c 


B 


604.4 


7024 


iMrig 


& 




c 


B 


618.3 


7025 


& 






c 


B 


632.3 



WO 03/010141 



195 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



196 



cpd# 


F 


t 2 




V, 


r Q 


ICso 


ECso 


m/z 

(M+H) 


7034 


I 

1 




1 






0 


C 


B 


591.4 


7035 


< 




1 






rvT 


c 


B 


604.3 


7036 








OH 

X)-i 


c 


B 


604.3 


7037 






u 


v^-O OH 

tn 


c 


B 


618.3 


7038 








JL OH 

or 

O 


c 


B 


578.3 


7039 








N O 


c 


B 


613.3 


7040 




i 


& 




- o OH 


c 


B 


603.3 


7041 




C 


i 


r~\ 




OH 

XH 0 


c 


B 


617.3 


7042 


j. 






^0 


v^O OH 


A 


A 


631.3 



WO 03/010141 



PCT/CA02/01128 



198 



cpd# 


Fr 


7 s 


Q 


ICso 


ECso 


m/z 
(M+H)+ 


7051 


NH 2 






C 


B 


604.4 


7052 


^ S 




X^Av^O OH 

o 


C 


B 


622.3 


7053 


\L * 




Ar 0H 

0 


C 


B. 


582.3 


7054 


6 

S 




^^^^ OH 


c 


B 


595.3 


7055 


6 






B 


A 


571.3 


7056 


6 




uJPy^ oh 


A 


-- 


647.4 


7057 


6 


/ 




C 


B 


636.3 


7058 


6 


/ 


o 


C 


B 


592.4 



WO 03/010141 



PCT/CA02/01128 



199 



cpd* 


R 2 


V* 
<v 


Q 


IC 50 


EC 5D 


m/z 
(M+H) + 


7059 


6 




X 


N^NH 


C 


A 


601.4 


7060 


6 


x^ 




V 

0 


c 


B 


620.5 


7061 


r> 


X^Y 






c 


R 


UOf .o 


/0o2 


6 




N~ e / OH 


c 




577.4 


/Uo3 


6 




X 


\ 

N — 


B 




592.4 


7064 


u 


o 






C 


B 


607.3 


7065 


6 






N NH 2 


B 


A 


586.4 


7066 


6 






s^S OH 


A 


A 


634.4 


7067 


6 


/ 




N NH 2 


C 




615.4 



WO 03/010141 



PCT/CA02/01128 



201 



cod ; 


R 2 

it 




Q 


ICso 




m/z 
(M+H) + 


/o// 


^} 




H 


c 


B 


532.4 


7078 


o 






B 


- 


575.3 


7079 


o 






C 


B 


561.3 


7080 




H 




C 


A 


508.5 


7081 








C 


A 


522.3 


7082 




a. 




C 


-- 


594.2 


7083 


u 




COOH 


C 




537.3 



WO 03/010141 



PCT/CA02/01128 
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TABLE 8 



R -yO 


0 


R\/R 8 h 


0 


cpd. 

# 


A 


R 2 




IC 50 


ECso 


m/z 
(M+H) + 


8001 


S 






J 


o 


A 


A 


566.3 


8002 


S 




i 


J 




A 


A 


554.3 


8003 


s 






B 




555.3 


8004 


s 


I 


V 




C 




543.3 


8005 


0 
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CLAIMS 

1. An isomer, enantiomer, diastereoisomer, or tautomer of a compound, 
represented by formula I: 




wherein: 

5 A is O, S, NR 1 , or CR\ wherein R 1 is selected from the group consisting of: H, 
(Chalky! optionally substituted with: 

-halogen, OR 11 , SR 11 or N(R 12 ) 2j wherein R 11 and each R 12 is independently 
H, (d^alkyl, (C^cycloalkyl, (C^alkyHCa^cycloalkyl, (d^alkyt-aryl or (C u 
6 )a!kyl-Het, said aryl or Het optionally substituted with R 10 ; or 
10 both R 12 are covalently bonded together and to the nitrogen to which they are 

both attached to form a 5, 6 or 7-membered saturated heterocycle; 

— represents either a single or a double bond; 

15 R 2 is selected from: halogen, R 21 , OR 21 , SR 21 , COOR 21 , SO^R 22 )* N(R 22 ) 2 , , 
CON(R 22 ) 2 , NR^CfOJR 22 or NR^CfOJNR 22 wherein R 21 and each R 22 is 
independently H, (C^alkyl, haloalkyl, (C 2 -6)alkenyl, (C^cycloalkyl, (C 2 . 6 )alkynyl, (C5. 
7 )cycloalkenyl, 6 or 10-membered aryl or Het, said R 21 and R 22 being optionally 
substituted with R 20 ; 

20 or both R 22 are bonded together to form a 5, 6 or 7-membered saturated heterocycle 
with the nitrogen to which they are attached; 

B is NR 3 or CR 3 , with the proviso that one of A or B is either CR 1 or CR 3 , 
wherein R 3 is selected from (C^alkyl, haloalkyl, (C^cycloalkyl, (C 5 -7)cycloa!kenyl, 
25 (C^bicycloalkyl, (C 6 . 10 )bicycloalkenyl, 6- or 10-membered aryl, Het, (C^alkyl-aryl 
or(C^)alkyl-Het, 

said alkyl, cycloalkyl, cycloakenyl, bicycloalkyl, bicycloalkenyl, aryl, Het, alkyl- 
aryl and alkyl-Het being optionally substituted with from 1 to 4 substituents 
selected from: halogen, or 
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a) (C^)alkyl optionally substituted with: 

- OR 31 or SR 31 wherein R 31 is H, (C^alkyl), (C^Jcycloalkyl, 
(Ci^)alkyl-(C3-7)cycloa!kyl, aryl, Het, (C^alkyl-aryl or (d- 

6 ) alkyl-Het; or 

5 - N(R 32 ) 2 wherein each R 32 is independently H, (C^alkyl, (C* 

7 ) cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl-aryl 
or (C,^)alkyl-Het; or both R 32 are covalently bonded together 
and to the nitrogen to which they are attached to form a 5, 6 or 
7-membered saturated heterocycle; 

1 0 b) OR 33 wherein R 33 is H, (C^alkyl, (C 3 . 7 )cycloalkyl or 

(C^alkyKC^cycloalkyl, aryl, Het, (Ct^alkyl-aryl or (C^alkyl-Het; 
c) SR 34 wherein R 34 is H, (C^alkyl, (C^cycloalkyl, or 
(C^alkyHQ^cycloalkyl, aryl, Het, (C^alkyl-aryl or (C 1 . 6 )alkyl-Het; 
and 

15 d) NfR 35 ^ wherein each R 35 is independently H, (C^)alkyl, 

(C^cycloalkyl, (C 1 ^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^)alkyl-aryl or 
(C^alkyl-Het; or both R 35 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle; 

20 

K is N or CR 4 , wherein R 4 is H, halogen, (C^)alkyl, haloalkyl, (C3- 7 )cycloalkyl or (C,. 
6 )alkyl-(C 3 . 7 )cycloalkyl; or R 4 is OR 41 or SR 41 , COR 41 or NR 41 COR 41 wherein each R 41 
is independently H, (C^)alkyl), (C^cycloalkyl or (d^alkyl-tC^cycloalkyl; 
or R 4 is NR^R 43 wherein R 42 and R 43 are each independently H, (C^)alkyl, (C3. 
25 7 )cycloalkyl, (C^alkyHC^cycloalkyl, or both R 42 and R 43 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle; 

L is N or CR 5 , wherein R 5 has the same definition as R 4 defined above; 

30 ■ 

M is N or CR 7 , wherein R 7 has the same definition as R 4 defined above; 
Y 1 isOorS; 
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Z is OR 6 wherein R 6 is Chalky! substituted with: 

- 1 to 4 substituents selected from: OP0 3 H, N0 2 , cyano, azido, C(=NH)NH 2 , 
C(=NH)NH(C^)alkyl orC(=NH)NHCO(C^)alkyl; or 
- 1 to 4 substituents selected from: 
5 a) (d-e) alkyl or haloalkyl, (C^cycloalkyl, C3-7 spirocycloalkyl optionally 

containing 1 or 2 heteroatom, (C^alkenyl, (C 2 ^)alkynyl, (d-e) alkyl-fCg. 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is (C^alkyl) substituted with R 150 , (C^Jcycloalkyl, or 
(d^alkyl-(C* 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-ealkylJHet, said 

10 cycloalkyl, aryl, Het, (d^alkyljaryl or (d-salkyl)Het being optionally 

substituted with R 150 ; 

c) OCOR 105 wherein R 105 is (C^)alkyl, (C 3 .7)cycloalkyl, (d^alkyHCs. 
7 )cycloalkyl, Het, (C^alkyljaryl or (C^alkyl)Het, said alkyl, cycloalkyl, aryl, 
Het, (C-ealkyOaryl or (C^alkyl)Het being optionally substituted with R 150 ; 

15 d) SR 108 , SO3H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 

independently H, (C^alkyl, (C^) cycloalkyl or (d-6)alkyl-(d- 7 )cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyl)Het or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (d- 

20 6 alkyl)aryl or (d-6alkyl)Het or heterocycle being optionally substituted with 

R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (d-eJalkyKd- 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (d- 

6 ) alkyl, (C3. 7 )cycloalkyl or (C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl, 
25 (C^alkyl)Het , COOR 115 or S0 2 R 1 15 wherein R 115 is (Ci^alkyl, (C3. 

7 ) cycloalkyl, or (C^)alkyl-(C3. 7 )cycloalkyl, aryi, Het, (C^alkyl)aryl or (d- 
6 alkyl)Het, provided that when R 111 is H or unsubstituted alkyl, R 112 is not H or 
unsubstituted alkyl, or both R 111 -and R 112 are covalently bonded together and 
to the nitrogen to which they are attached to form a 5, 6 or 7-membered 

30 saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (d-6alkyl)aryl, (d- 

6 alkyl)Het, or heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (d-ejalkyl, ^cycloalkyl, 
(d-6)alkyl-(C3. 7 )cyc!oalkyl, aryl, Het, (C^alkyl)aryl or (C^alkylXHet, said (d- 
6 )alkyl, (C^cycloalkyl, (d^alkyHd^cycloalkyl, aryl, Het, (C^alkyl)aryl or 
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(C^alkyOHet being optionally substituted with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^)alkyl, (C 3 . 
7 )cycloalkyl, (d-6)alkyl-(C3-7)cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
6 aIkyl)Het, or R m is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloaikyl, (C^Jalkyl^C^cycloalkyl, aryl, Het, (d-ealkyl)aryl or (d- 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (C^alkyl, (d- 
7 )cycloalkyl, (d-6)alkyl-(d-7)cycloalkyl, a 6- or 10-membered aryl, Het, (Ci. 
6 alkyl)aryl or (Ci- 6 alkyl)Het, said alkyl, cycloaikyl, alkyl-cycloalkyl, aryl, Het, 
(C^alkyl)aryl or (Ci. 6 alkyl)Het being optionally substituted with R 150 , or R 122 is^ 
OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, (C^alkyl), 
(d^cycloalkyl, or (d-6)alkyl-(d-7)cycloalkyl, aryl, Het, (C^alkytyary] or (d- 
6 alkyI)Het, or R 124 is OH or 0(d. 6 alkyl) or both R 124 are covalently bonded 
together to form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyf, alkyl-cycloalkyl, aryl, Het, (d- 6 alkyl)aryl or (d-ealkyl)Het and 
heterocycle being optionally substituted with R 1S0 ; 

i) COR 127 wherein R 127 is H, (d^alkyl, (C 3 . 7 )cycloalkyl or (C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkytyHet, said alkyl, cycloaikyl, 
aryl, Het, (C^alkyl)aryl or (d-ealkyl)Het being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is (C^)alkyl substituted with R 150 , (C^cycloalkyl, 
o^Ci^alkyl-CCa-^cycloalkyl, aryl, Het, (C^alkyl)aryl or (d. 6 alkyl)Het, said (d- 
7 )cycloalkyl, or(d*)alkyt-(C3- 7 )cycloalkyl, aryl, Het, (d. 6 alkyl)aryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^)alkyt, (C3. 
7 )cycloalkyl, (d-6)alkyl-(d-7)cycloalkyl, aryl, Het, (C^alkyl)aryl or (d. 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloaikyl, alkyl-cycloalkyl, aryl, Het, (d. 6 alkyl)aryl, 
(d_ 6 alkyl)Het and heterocycle being optionally substituted with R 150 ; 
I) aryl, Het, (C^alkyl)aryl or (d-ealkyl)Het, all of which being optionally 
substituted with R 150 , wherein R 150 is selected from: 
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- 1 to 3 substituents selected from: halogen, N0 2 , cyano, azido or 
- 1 to 3 substituents selected from: 

a) (Cm*) alkyl or haloalkyl, (C^cycloalkyl, spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C^alkenyl, (C,<) alkyl-(C3- 
7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkylJHet, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (Ci<alkyl)Het being optionally 
substituted with R 160 ; 

c) OCOR 105 wherein R 105 is (C^alkyl, (C 3 . 7 )cycloalkyl, (C^)alkyl-(C3- 
7 )cycloalkyl, Het, (d^alkyljaryl or (Ci<alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkylJHet being optionally substituted 
withR 180 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (C^alkyKCa. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d^alkylJHet or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^lkyOHet or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (C,. 

6 ) alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyhHet, and 
R 112 is H, (C^Jalkyl, (C^cycloalkyl or (C^)alkyl-(C3. 7 )cycloalkyl, aryl, 
Het, (C^alkyOaryl, (C^alkyl)Het, COOR 115 or S0 2 R 1 15 wherein R 115 
is (C 14 )alkyl, (C^cycloalkyl, or (C^alkyHC^cycloalkyl, aryl, Het, 
(C^alkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkvQHet, or heterocycle 
being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (Chalky!, (Cg. 

7 ) cycloalkyl, (C^Jalkyl^Cg^Jcycloalkyl, aryl, Het, (C,^alkyl)aryl or (d. 
6 alkyl)Het, said (Chalky!, (C^cycloalkyl, (C u )alkyl-(C 3 . 7 )cycloalkyl, 
aryl, Het, (C^alkyOaryl or (C^alky^Het being optionally substituted 
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10 



15 



20 



25 



30 



with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (ft. 
6)alkyl, (C^cycloalkyl, (C^alkyl-^cycloalkyl, aryl, Het, (d. 
6 alkyl)aryl or (C^alkylJHet, or R 119 and R 120 are covalently bonded 
together and to the nitrogen, to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (Q. 
6 )alkyl-(C3-7)cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^alkyl optionally 
substituted with R 160 , and R 122 is OR 123 or N(R 12 *) 2 wherein R 123 and 
each R 124 is independently H, (C^alkyl), (C^cycloalkyl, or (C^alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH 
or O(C^alkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (C^alkyDaryl or (C^alkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^alkyl, (C^cycloalkyl, 
or(C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, 
said (C^alkyl, (C^cycloalkyl, orfC^alkyHC^cycloalkyl, aryl, Het, 
(C^alkyl)aryl and (C^alkyQHet being optionally substituted with R 160 ; 
and 

k) CONR 129 R 13 » wherein R 129 and R 13 » are independently H, (ft. 
e)alkyl, (C 3 . 7 )cycloalkyl, (C^)alkyl-(C 3 .7)cycloalkyl, aryl, Het, (ft. 
6 alkyl)aryl or (C^alkylJHet, or both R 129 and R 130 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyOaryl, (C^alkyl)Het and 
heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 
S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 182 ) 2l IMR 162 COR 182 ', or 
CON(R 182 ) 2 , wherein R 161 and each R 162 is independently H, 
(C^)alkyl, (C^cycloalkyl or (ft^alkyHC^cycloalkyl; or both 

»162 

R are covalently bonded together and to the nitrogen to 



WO 03/010141 



PCT/CA02/01128 



210 

which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle; 

orZ is OR 6 wherein R 6 is (C^alkyl)aryl substituted with: 
5 - 1 to 4 substituents selected from: OP0 3 H, azido, C(=NH)NH 2 , 

C(=NH)NH(C^)alkyl or C(=NH)NHCO(C 1< )alkyl; or 
- 1 to 4 substituents selected from: 
a) (Ci^alkyl substituted with R 150a , haloalkyl, (C^cycloalkyl, 
spirocycloalkyl optionally containing 1 or 2 heteroatom, (Q^alkenyl, (C 2 . 
o 8 )alkynyl, (C^) alkyl-(C3-7)cycloalkyl, said haloalkyl, cycloalkyl, spirocycloalkyl, 

alkenyl, alkynyl and alkyl-cycloalkyl being optionally substituted with R 150 , 
wherein R 150a is the same as R 150 but is not COOR 150b , N(R 150b ) 2 , 
NR 150b C(O)R 1S0b , OR 1SOb , SR ,50b , SO 2 R 150b , SO 2 N(R 150b ) 2 , wherein R 1SOb is H 
or unsubstituted Chalky!; 
5 b) OR 10 * wherein R 104 is (C^alkyl) substituted with R 150 , (C^cycloalkyl, or 

(C^)all<yl-(C3.7)cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het ( said 
cycloalkyl, aryl, Het, (C,. 6 alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 150 ; 

c) OCQR 105 wherein R 10S is (C^)alkyl, (C^Jcycloalkyl, (C^alkyHCa. 

3 7 )cycloalkyl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, aryl, 

Het, (C,. 6 alkyl)aryl or (C 1< alkyl)Het being optionally substituted with R 150 ; 

d) SR 108a , SO 2 N(R 108a ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^Jalkyl, (C^cycloalkyl or (d^alkyl-^Jcycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyOHet or both R 108 are covalently bonded 

> together and to the nitrogen to which they are attached to form a 5, 6 or 7- 

membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (d- 
6 alkyl)atyl or (C^alkyl)Het or heterocycle being optionally substituted with 
R 150 , wherein R 108a is the same as R 108 but is not H or unsubstituted C^alkyl; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (CeJalkyHQj. 

• 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (Ci«alkyl)Het, and R 112 is H, CN, (d- 

6 )alkyl, (C^cycloalkyl or (C^alkyKC^Jcycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C 1 ^alkyl)Het , -provided that when R 111 is H or unsubstituted alkyl, R 112 is not 
H or unsubstituted alkyl, or R 112 is also COOR 115 or S0 2 R 115a wherein R 115 is 
H, (C^alkyl, (C 3 . 7 )cycloalkyl, or (C,^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C,. 
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6 alkyf)aiyl or (C^alkyl)Het, and R 115a is the same as R 11S but is not H or 

unsubstituted alkyl, or both R 111 and R 112 are covalently bonded together and 

to the nitrogen to which they are attached to form a 5, 6 or 7-membered 

saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 

6alkyl)Het, or heterocycle being optionally substituted with R 150 

0 NR" 8 COR" 7 wherein R 116 and R 117 is each (C^alkyl substituted with 

R 150 . ^cycloalkyl, (C^Jalkyl-CC^cycloalkyl, aryl, Het, (C^lkyOaryl or (C, 

6 alkyl)Het, said (C 3 . 7 )cycloalkyl, (C^alty-fC^cycloalty, aryl, Het, (C,. 

e alkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 - 

9) NR 118 CONR 119 R 120 , wherein R-, R 119 and R- is each H, (CJalkyl, (C, 

7 )cycloalkyl, (C^^alkyl-^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 

6 alkyl)Het, or R 118 is covalently bonded to R 11s and to the nitrogen to which 

they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

or R 119 and R 120 are covalently bonded together and to the nitrogen to which 

they are attached to form a 5, 6 or 7-membered saturated heterocycle- 

said alkyl, cycloalkyl, (C^Jalkyl-^cycloalkyl. aryl, Het, (C M alkyl)aryl or( Cl . 

6 alkyl)Het or heterocycle being optionally substituted with R 150 - 

h) NR^COCOR- wherein and R« is each H, (C^alkyi, (C, 

7 )cycloalkyl, (C 1 ^)alkyl-(C 3 . 7 )cycloalkyl, a 6- or 10-membered aryi, Het, (C,. 

6 alkyl)aryl or (CealkyOHet, saic , alkyl( cyCoa,^,, alkyl-cydoalkyl, aryl, Het, 

(C^alkyl)aryl or (C^alkyI)Het being optionally substituted with R 150 ; 

or R« is OR 123 or N(R 124 ) 2 wherein R 129 and each R 124 is independently H, 

(C^alkyl), (C^cycloalkyl, or (C 1 . 6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (d 

6 alkyl)aryl or (C^alkyl)Het, or R 124 is OH or O(C^alkyl) or both R 124 are 

covalently bonded together to form a 5, 6 or 7-membered saturated 

heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 

(C,^alkyl)Het and heterocycle being optionally substituted withR 150 ; 

0 COR 127 wherein R 127 is (C^alkyl substituted with R 150 , (C 3 . 7 )cycloalkyl or 

(CL^alkyKC^cycloalkyl, aryl, Het, (d 6 alkyl)aryl or (C^alkyi)Het, said 

cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally 

substituted with R 150 ; 

j) COOR 128 wherein R 128 is (C^alkyl substituted with R 150 , (C 3 . 7 )cycloalkyl, 
or(C 1< )alkyl-(C 3 . 7 )cycloalkyl, anyl, Het, (C^alkyDaryl or (C^alkyOHet, said (C3, 
7 )cycloalkyl, or(C^)alkyl-(C 3 . 7 )c y cloalkyl, aryl, Het, (C^alkyl)anyl and (C< 
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6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^)alkyl, (C3. 
7 )cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (d^alkyljaryl or (d- 
6 alkyl)Het, provided that when R 129 is H or unsubstituted alkyl, R 130 is not H or 
unsubstituted alkyl, or both R 129 and R 130 are covalently bonded together and 
to the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C t . 
6 alkyl)aryl, (d-salkylJHet and heterocycle being optionally substituted with 
R 1S0 ; 

I) aryl, Het, (C^alkyl)aryl or (C^alkylJHet, all of which being optionally 
substituted with R 150 , wherein R 150 is: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 

- 1 to 3 substituents selected from: 

a) (d-e) alkyl or haloalkyl, (C^cycloalkyl, C37 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (d-ejalkenyl, (C^alkynyl, 
(d-e) alkyl-(C 3 . 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^alkyl- 
(C^cycloalkyl. aryl, Het, (C^alkyl)aryl or (C^alkylJHet, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

c) OCOR 105 wherein R 105 is (d-e)alkyl, (C^cycloalkyl, (C 1 . 6 )alkyl-(C 3 . 
7 )cycloalkyl, Het, (C,. 6 alkyl)aryl or (C^alkyOHet, said alkyl, cycloalkyl, 
aryl, Het, (d-6alkyl)aryl or (C^alkylJHet being optionally substituted 

- withR 150 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (C^alkyl-fCg. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, {d-e)alkyl, (C^cycloalkyl or (d- 
6 )alkyl-(C3- 7 )cycloa!kyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and 
R 112 is H, CN, (d.e)alkyl, (C^cycloalkyl or (d^alkyl-^cycloalkyl, 
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aryl, Het, (C^alkyOaryl, (C,^alkyl)Het , COOR 115 or S0 2 R 115 wherein 
R 115 is (C 14 )alkyl, (C^cycloalkyl, or (C^altyKC^cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C.^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C u alkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR m wherein R" 6 and R 117 is each H, (C^alkyl, (C* 
7)cycloalkyl, (C^alkyHCs^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, said (C^)alkyl, (C 3 . 7 )cycloalkyl, (C^)alkyl-(C3. 7 )cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted 
with R 160 ; 

g) NR 118 CONR ,19 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
6)alkyl, (C^cycloalkyl, (C 1< )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C^alkyl)Het, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (C,.* 
6 )alkyl-(C w )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^alkyl optionally 
substituted with R 160 ; and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (Chalky!), (C^cycloalkyl, or (C^)alkyl- 
(C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkylJHet, or R 124 is OH 
or O(C^alkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (C^alkyOaryl or (C,. 6 alkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 12B is H, (C^alkyl, (C 3 . 7 )cycloalky|, 
or(C,. 6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, 
said (C^)alkyl, (C^cycloalkyl, or(C^)a\kyl-(Cs. 7 )cyc\oalW, aryl, Het, 
(C^alkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ; 
and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C,. 
6 )alkyl, (C^cycloalkyl, (C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C t . 
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6 alkyl)aryl or (C^alkyl)Het, or both R 129 and R 130 are covalentfy 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d^alkyljaryl, (C 14 alkyl)Het and 
5 heterocycle being optionally substituted with R 160 ; 

wherein, R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, Chalky!, haloalkyl, COOR 161 , S0 3 H, 
S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 162 COR 162 or 
CON(R 162 ) 2 , wherein R 161 and R 162 are as defined above; 

10 

or Z is OR 6 wherein R 6 is, (C^cycloalkyl, (C M )alkenyl, 6- or 1 0-membered aryl, Het, 
(C^Jalkyl-Het, wherein said cycloalkyl, alkenyl, aryl, Het or alkyl-Het, is optionally 
substituted with R 60 ; 

15 or Z is N(R 6a )R 6 , wherein R 6a is H or (C^alkyl) and 
R 6 is (Ci-6)alkyl optionally substituted with: 

- 1 to 4 substituents selected from: OP0 3 H, M0 2 , cyano, azido, C(=NH)NH 2 , 
C(=NH)NH(C^)alkyl or C(=NH)NHCO(C^)alkyl; or 
- 1 to 4 substituents selected from: 

20 a) (C^) alkyl substituted with R 1SOa , haloalkyl substituted with R 1S0 , (C 3 . 

7 )cycloalkyl, C3-7 spirocycloalkyl optionally containing 1 or 2 heteroatom, 
(C 2 ^)alkenyl, (C 2 . 8 )alkynyl, (C^) alkyl-(C 3 . 7 )cycloalkyl, all of which optionally 
substituted with R 150 , wherein R 150a is the same as R 150 but is not halogen, 
OH, O(Ci^alkyl), COOH, COOCC^alkyl), NH 2 , NH(C^alkyl) and N(C^alkyl) 2 ; 

25 b) OR 104 wherein R 1M is (Chalky!) substituted with R 150 , (C^cycloalkyl, or 

(C^alkyHC^cycloalkyl, aryl, Het, (Ci. 6 alkyl)aryl or (C^alkytyHet, said 
cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het being optionally 
substituted with R 150 ; 

c) OCOR 105 wherein R 105 is (C^)alkyl, (C^cycloalkyl, (C^)alkyl-(C 3 . 

30 7 )cycloalkyl, Het, (C^alkyQaryl or (Ci^alkyl)Het, said alkyl, cycloalkyl, aryl, 

Het, (Ci-ealkyl)aryl or (C^alkylJHet being optionally substituted with R 150 ; 

d) SR 108 , S0 3 H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (C^alkyKCs-rJcycloalkyl, aryl, 
Het, (Ci^alkyl)aryl or (C^alkyOHet or both R 108 are covalently bonded 
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tegethe, and „ „. nitrogen „ ^ ^ ^ ^ ^ 

member saturated beterocycte, saidalkyl, oycloalkyl, aryl, Net (c, 
^«(C 1 ^¥)H et orhe tero c^ebe hg opt fo ^ sub88t L ted ' w(th 

***** a*, He,, MWor (Cl<alWel , aRd RlKjs * 
**. McyoloaMor^^o^^, a*, Het (c , ' 

(C^lCrfcydoalKy,, Het (Cheryl or (C^Het 
prowded that whan R<" is H or unsubsfcted eUky., R™ k not H 0 , 
united a , M , orbotoR"- and R'% re 
to ft. n*o,e„ ,o which they are attached ,o form a 5, 6 o, r-memlred 
grated haterocyote, aatd alky,, cycloalkyi. a*. H«, (c.^ary, or (c , 
«elkyl)H«, or heterocycle being optionally substituted with R'»- 

f) NR"'C0R"' wherein R"« and R'» is each H ir „„,„' , 
ir r. , Bea *H.(Ow)all(yt, C3.7 oycloalkyl, 

a* He,, M ar* or (C^Re,, said (C, 

n^T - * ( °" W0 »»™ «* ««• (WW or' ' 
(o«alkyl)He, being optionally substituted with R'">- 

9) NR, "CONR""R-,*e re inR"., R ... andR r»; seach 

r W, (CJalM-^cyo^, aryI , Hel Vfi * 

^(HetorR-iscova^ bonded ,oR"'and,o me nitrogen .o'whloh 

«R andR arecovalem* bonded tegete and ,o lhe nifrogen te „« 
-hey are ahached ,o tern, a 5, 6 o, Cambered saturated heteLycle; 2 

ZT** <C '«">™ ■* He,, (C^a* or ,0, 
salkyOHet or heterocycle being optionally substituted with R'»- 
h) NR«COCOR« serein „« and «- * aaob H, ,C„)a, W (c, 
r)^oalky,,(C„)al M ^ ; ,oycloal M ,ae.or,0- m a m beradaryl He, ,c 

ft! " <C,4a,ky " H ^ "* ■»*** "»**>-* a-yl, He,!" 
(C«alkyl)aryl or (C^kyljHa, being optional* substituted with R'». 

( C R 2wr° rN<R,24)! " herein RmandMCh " WH, 
(C«alkyl). (C^cycloalkyl, or (CWatkyH^cycloalkyl, aryl. He,, (C, 

or (C,^,Ky,)He,, or R<» is OH or 0(0,^, or both „,» are 
oovalenty bonded together ,o term a 5, 6 o, 7-tnembered saturaled 
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heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^alkyOHet and heterocycle being optionally substituted with R 1S0 ; 
i) COR 127 wherein R 127 is H, (C^alkyl, (C^cycloatkyl or (C^alkyHCa. 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkylJHet, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (Ci^alkyl)Het being optionally substituted with R 150 ; 
j) COOR 128 wherein R 128 is (C^)alkyl substituted with R 150 , (C^cycloalkyl, 
o^d^alkyl-^Jcycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyOHet, said (Cg. 
7 )cycloalkyl, orfC^alkyHC^cycloalkyl, aryl, Het, (C^alkyOaryl and (d. 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, {C^)alkyl, (C3. 
7 )cycloalkyl, (C^alkyHQ^cycloalkyl, aryl, Het, (C^alkyl)aryl or (Ci. 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C^alkyl)Het and heterocycle being optionally substituted withR 150 ; 
I) aryl, Het, (C^alkyljaryl or (C^alkyOHet, all of which being optionally 
substituted with R 150 , wherein R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano, azido or 

- 1 to 3 substituents selected from: 

a) (C^) alkyl or haloalkyl, (C 3 . 7 )cycloalkyl, C 3 . 7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C 2 ^)alkenyl, (C^) alkyKQ,. 
7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 1M is H, (Chalky!), (C 3 . 7 )cycloalkyl, or (C^)alkyl- 
(C3-7)cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkylJHet, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

c) OCOR 105 wherein R 105 is (C^alkyl, (C 3 . 7 )cycloalkyl, (C^alkyHCg. 
7 )cycloalkyl, Het, (Ci^alkyl)anyl or (Ci-6alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyOaryl or (C,^alkyl)Het being optionally substituted 
with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (C^alkyHCa. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
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attached to form a 5, 6 or 7-membered saturated heterocycle said 
alkyi. cycloalkyl, aryl, Het, (C^alkyl)ary! or (C, 6 alkyl)Het or 
heterocycle being optionally substituted with R 160 - 
e) NR 111 R 112 wherein R™ is H, (C^alkyl, (C^cycioaikyl or ( Cl 
6 )alkyl-(C3. 7 )cyc.oa.lkyl, aryl, Het, (C^alkyljaryl or (C^lkyOHet, and 
R <s H, (C, 6 )alkyl, (C, 7 )cycloalkyl or (C^)alkyl-(C3. 7 )cycloalkyl ( aryl 
Het, (C^alkyl)aryl, (C^alkyl)Het , COOR" 5 or SO a R 11s wherein R 11s ' 
is (C^)alkyl, (C^cycloalkyl, or (C^)alky|.(C3. 7 )cycloalkyl f aryl, Het 
(C^alkyl)aryl or (CWlkyDHet, or both R 111 and R«* are covalently ' 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl 
cycloalkyl, aryl, Het, (Cheryl or (C„aIkyl)Het, or heterocycle 
being optionally substituted with R 160 ; 

f) N« ,,6 COR"'whe rei nR- a ndR-i Seacn H >( c 1 ,,a, k y, l( c, 
7 )cycloal M , (C^alkyl-^cycloalkyl, aryl, Het, (C^alkyOaryl or( Cl 
ealkyOHet, said (C^alkyl, (C, 7 )cycloalkyl, (C.^alkyKC^cycloalkyl 
aryl, Het ; (C^alkyl)aryl or (C^alkyl)Het being optional^ substituted 
With R 160 ; 

9) NR-C0NR^R1« wherejn R118 R119 ^ R120 fe ^ h ( ^ 
6 )alkyl, (C^cycloalkyl, (Ct^alkyKC^cycloalkyl, aryl, Het (C, 
salkyl)aryl or (Chalky,) Het, or B»- and R« are covalently bonded 
together and to the nitrogen to which they are attached to form a 5 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl (C, 
6)alkyKC3. 7 )cycloalkyl, aryl, Het, (C^alkyl)ary| or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 - 
h) NR-COCOR- wherein R™ is H, (Chalky, optionally 
substituted with R« and R* h or» or N(R-) 2 wherein R«and 
each R«« is independently H, (C, 6 alkyl), (C^cycloalkyl, or (C^alky!- 
(C^cycloalkyl, aryl, Het, (C^alkyl)ar^ or (C^alkyl)Het, or R 124 is OH 
or 0(C, 6 alky.) or both R« are latently bonded together to form a 5 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- ' 
cyoloalkyi, aryl, Het, (C^alkyljaryl or (C^alkyOHet and heterocycle 
being optionally substituted with R 160 ; 

i) .etrazole, COOR- R'» H, (C„ W . ft^ 



WO 03/010141 



218 



PCT/CA02/01128 



orfC^alkyHCa^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, 
said (d^alkyl, (C^Jcycloalkyl, orfC^alkyHC^cycloalkyl, aryl, Het, 
(Ci^alkyOaryl and (C^alkyOHet being optionally substituted with R 160 ;. 
and 



5 



k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d. 
6 )alkyl, (C^cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C,. 



10 



6 alkyl)aryl or (C^alkyl)Het, or both R 129 and R 130 are covalently 
bonded together and to the' nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, (C^alkyl)Het and 
heterocycle being optionally substituted with R 160 ; 



15 



wherein R is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, Chalky!, haloalkyl, COOR 161 , S0 3 H, 
S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2) NR 162 COR 162 or 
CON(R 162 ) 2 , wherein R 161 and R 162 are as defined above; 



or Z is N(R 6a )R 6 wherein R 63 is as defined above and R 6 is (C 3 ^)cycloalkyl, 
(C 2 «)alkenyl, 6- or 10-membered aryl, Het, (d^alkyl-aryl, (C^)alkyl-Het, wherein 
said alkyl, cycloalkyl, alkenyl, aryl, Het, alkyl-aryl, or alkyl-Het, are all optionally 
20 substituted with R 60 ; 

or Z is OR 6 or N(R 6a )R 6 wherein R 6a is as defined above and R 6 is: 



wherein R 7 and R 8 are each independently H, (C^alkyl, haloalkyl, (C^cycloalkyl, 6- 
25 or 10-membered aryl, Het, (C^alkyl-aryl, (C^)alkyl-Het, wherein said alkyl, 

cycloalkyl, aryl, Het, (C^alkyl-aryl, (C^alkyl-Het are optionally substituted with R 70 ; 
or 

R 7 and R 8 are covalently bonded together to form second (C^cycloalkyl or a 4, 5- or 
6-membered heterocycle having from 1 to 3 heteroatom selected from O, N, and S; 
30 ' or when Z is NCR^R 6 , either of R 7 or R 8 is covalently bonded to R 6a to form a 
nitrogen-containing 5-or 6-membered heterocycle; 
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Y 2 is O or S; 

R 9 is H, (C« alkyf), (C 3 . 7 )cycloalkyl or (C^alkyl-^Jcycloalkyl, aryl, Het, (C^alkyl- 
aryl or (C^)alkyl-Het, all of which optionally substituted with R 90 - or 
5 R 9 is covalentiy bonded to either of R 7 or R 9 to form a 5- or 6-membered heterocycle; 

Q is a 6- or 10-membered aryl, Het, (C,,) alkyl-aryl, (C,,) alkyl-Het, (C^alkyl- 
CONH-aorl or (C^) alkyl-CONH-Het, all of which being optionally substituted with: 

n /COOH 

COOH >orR l00. 

10 or a salt or a derivative thereof; 

wherein Het is defined as 5- or 6-membered heterocycle having 1 to 4 heteroatoms 
selected from O, N, and S, or a 9- or 10-membered heterobicycle having 1 to 5 
heteroatoms selected from O, N and S; and 

15 

R 1» R 60, r7 0 f R90 R100 js defined 

- 1 to 4 substituents selected from: halogen, OP0 3 H, N0 2 , cyano, azido 
C(=NH)NH 2 , C(=NH)NH(C^)alkyl or C(=NH)NHCO(C 1< )alkyl; or 
- 1 to 4 substituents selected from: 
20 a) (Cm) alkyf or haloalkyl, (C 3 . 7 )cycloalkyl, CW spirocycloalkyl optionally 

containing 1 or 2 heteroatom, (C 2 ,)alkenyl, (C, a )alkynyl, (C^) alkyl-(C3. 
7 )cycloalkyl, all of which optionally substituted with R 1so ; 

b) OR 1M wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^Jalkyl-^ 
7 )cycloalkyl, aryl, Het, (C, 6 alk^)aryl or (C^alkyOHet, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C 1<a ikyl)Het being optionally substituted with 
R i 

c) OCOR" 9 wherein R* is (Chalky!, (C, 7 )cycloalky|, (C^alkyl-^ 
Cycloalkyl, Het, (C, 6 alkyl)aryl or (C^alky|)Het, said alkyl, cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 - 

d) SR« S0 2 N(R% or S0 2 N(R" 9 )C(0)R- wherein each R« is 
-ndependentiy H, (Chalky., ^cycloalkyl or (C 1 ,)alk y i-(C 3 . 7 )c y c.oalk y ., aryl 
Het, (C^alkyl)aryl or (C^alkyl)Het or both R 108 are covalently bonded 



25 

R 



30 
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together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (Ci. 
6 alkyl)aryl or (C^alkyl)Het or heterocycle being optionally substituted with 
R 150 ; 

5 e) NR 111 R 112 wherein R 111 is H, (C^)alkyl. (<w)cydoalkyl or (C^)alkyl-(C3. 

7 )cycloatkyl, aryl, Het, (C 1 - 6 alkyl)aryl or (C^alkylJHet, and R 112 is H, CN, (d- 

6 ) alkyl, (C^cycloalkyl or (d^alkyHC^cycloalkyl, aryl, Het, (d-ealkyl)aryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 is (d-e)alkyl, (C3- 

7 ) cycloalkyl, or (d^alkyl^Ca-yJcycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
10 6 alky!)Het, or both R 111 and R 112 are covalently bonded together and to the 

nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^allcyl)Het, or 
heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (C 3 - 7 )cycloalkyl, 
15 (C^Jaikyl^C^cycloalkyl, aryl, Het, (d- 6 alkyl)aryl or (C^alkyl)Het, said (d- 

6 ) alkyl, (C3_ 7 )cycloalkyl, (d^)alkyl-(C3.7)cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(d. 6 alkyl)Het being optionally substituted with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^)alkyl, (C 3 . 

7 ) cycloalkyl, (d^alkyl^C^cycloalkyt, aryl, Het, (d. 6 alkyl)aryl or (d- 

20 6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 

they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (Ct^alkyl^C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 

25 6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (C^)alkyl, (C 3 . 
7 )cycloalkyl, (Ci- 6 )alkyl-(C3. 7 )cycloalkyl, a 6- or 10-membered aryl, Het, (d- 
6 alkyl)aryl or (d-ealkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(d^alkyl)aryl or (d-ealkyl)Het being optionally substituted with R 150 ; 

30 or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, 

(C^alkyl), (d^cycloalkyl, or (d^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (C^alkyl)Het, or R 124 is OH or O(C^alkyl) or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d-ealkyl)aryl or 
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15 



20 



25 



30 



(Ci-ealkyOHet and heterocycle being optionally substituted with 

0 COR- wherein R 127 is H. (C^alkyl, (C. 7 )cyc.oa.kyl or (C ^ H C 3 

7 )cyc.oalkyl, ^ Het, (C^aryl or (C^Het, said a.Ryl, cyc.oa.ky, 

^nno1i C " a,M)ary, ° r (C, - 6a ' M,Hel b6in9 ° pti0nal, y sub «ed wKh R-- 
COOR- wherein R-| S H, (0, 6 )a,ky1, (c^ydoalM, orCC^C, ' 

or(C,.)a, M - ( c, 7 )cycloa, M , ^ „ et , (C ^ lkyl)ary| and ^ 
6 alkyl)Het being optionally substituted with R 1S0 - 

■9 co„ where , Rl29and Rl30are , dependent|y 

****** MWW^ a^, Het, (C^ary, or (c 3 " 
ealkyDHet, or both R 129 an d R 130 are covalently bonded together and to the 
n^ogen to whioh they are attaohed to form a 5, 6 or 7-membered saturated 

c ZtT id al¥ ' m a,ky, - cyc,oa,ky '' ■* Het - < C "~ 

(C-salkyDHet and heterocycle being optionally substituted withR"'- 
0 aryl, Het, (C^alkyTjary, or (C^kylJHet, all of which being optionally 
substituted with R» herein R 150 is defined as: 

- 1 to 3 substituents selected from: halogen, OP0 3 H, N0 2 , cyano 
az,do, C(=NH)NH 2 , C(=NH)NH(C^)alkyl or C(=NH)NHCO(C^)a. M ; 

- 1 to 3 substituents selected from: 

a) (C*) alkyl or haloalkyl, (C 3 . 7 )cycloalky|, spirocycloalkyl 
opflonaHycontaining 1 or 2 heteroatom, (^alkenyi, (C^kynyl, 
(C-e) a M-(C, 7 )cycloalkyl, all of which optional^ substituted with R""- 

b) OR wherein R™ is H, (C^lkyl), (C^cycloalkyl, or (Chalky.- ' 
(C, 7 )c y cloa.kyl, aryl, Het, (CalkyDaryl or (C^Het, said alkyl 
cycioaiky., ar* Het, (C^alky^, or (C^,ky.)Het being optionally 
substituted with R 160 ; 

c) OC 0 R- wnerejn Rl os ls (Ci 6)ajky(i (c ^ )cycIoa|kyIi 
Cycioaiky,, Het, (C^kyOary, or (C^alkyDHet, said alky,, cycioaiky, 
Tm R-' (C, ' 6a,ky,,ary ' ° r (Cl - 6a, ^ Het *** optionalV substituted ' 

<0 SR« SO m <% or S0 2 N(R-)C(O)R- wherein each R 108 is 
independent H, (Chalky,, (C, 7 )cycloalkyl or (C^alkyKC, 
7 )cycloalky1, aryl, Het, (C^alkyDary, or (C, 6 alkyl)Het or both R»« are 
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covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alky!, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (C,. 

6 ) alkyl-(C3.7)cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkylJHet, and 
R 112 is H, CN, (C^)alkyl, (C^cycloalkyl or (C^alkyl^C^cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (C^alkyl)Het , COOR 115 or S0 2 R 115 wherein 
R 115 is (d-e)alkyl. (C^cycloalkyl, or.(Ci^)alkyl-(C3. 7 )cycloalkyl, aryl, 
Het, (C^alkyOaryl or (C^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (d. 

7 ) cycloalkyl, (d-6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d-ealkyOaryl or (d- 
6 alkyl)Het, said (C^alkyl, (C^cycloalkyl, (C^)alkyl-(C3. 7 )cycloalkyl, 
aryl, Het, (d-ealkyl)aryl or (C^alkyl)Het being optionally substituted 
with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
6 )alkyl, (C^cycloalkyl, (d.e)alkyl-(C3- 7 )cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (d-ealkylJHet, or R 118 is covalently bonded to R 119 and to 
the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (C,. 

6 ) alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-ealkylJHet or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (d-ejalkyl, (d. 

7 ) cycloalkyl, (d-e/alkyHd-^cycloalkyl, a 6- or 10-membered aryl, Het, 
(C^alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, 
aryl, Het, (d-ealkyl)aryl or (d^alkyl)Het being optionally substituted 
with R 160 , or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (C^alkyl), (C^cycloalkyl, or (d-eJalkyHd- 
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7 )cycloalkyl, aiyl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH or 
O(C^alkyl) or both R 124 are covalently bonded together to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyi)Het and heterocycle 
5 being optionally substituted with R 160 ; 

0 COR 127 wherein R 127 is H, (C^alkyl, (C^cycloalkyl or (C^alkyl- 
(C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

10 i) tetrazole, COOR 128 wherein R 128 is H, (C^alkyl, (C, 7 )cycloalkyl, 

orfC^alkyKC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, 
said (C^)alkyl, (C^cycloalkyl, orfC^alkyHC^cycloalkyl, aryl, Het, 
(C^lkyljaiyl and (C 1<a |kyl)Het being optionally substituted with R 160 ; 
and 

15 k) CONR 129 R 13 ° wherein R 129 and R 130 are independently H, (C t . 

6)alkyl, (C 3 . 7 )cycloalkyl, (C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (C^alkylJHet, or both R 129 and R 130 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
20 cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, (C^alkylJHet and 

heterocycle being optionally substituted with R 160 ; and 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, d^alkyl, haloalkyl, COOR 161 , S0 3 H, 
SR 181 , S0 2 R 18 \ OR 181 , N(R 182 ) 2) S0 2 N(R 182 ) 2 , NR 182 COR 162 'or 
25 CON(R 182 ) 2( wherein R 181 and each R 182 is independently H, 

(C,-6)alkyl, (C 3 . 7 )cycloalkyl or (C^alkyHC^cycloalkyl; or both 
R 182 are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, 

30 or a salt thereof, 

with the proviso that, when A is CH, R 2 is phenyl or N-butyl, B is NR 3 , R 3 is Me, K is 



CH, L is CH, M is CH, Y 1 is O, and Z is NHR 6 , then R 8 is not % * * S 




N ^ — iPr 
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2. A compound of formula (II): 

o 




wherein, A is O, S, or NR 1 and R 1 , R 2 , R 3 , K, L, M and Z are as defined in claim 1. 

3. The compound according to claim 2, wherein A is NR 1 . 

4. The compound according to claim 2, wherein M, K and L is CH or N. 

5. The compound according to claim 4, wherein M, K and L is CH. 

6. A compound of formula (III): 

nt 0 

(no 

wherein, B is NR 3 and R 1 , R 2 , R 3 , K, L, M and 2 are as defined in claim 1. 

7. The compound according to claim 6, wherein M, K and L is CH or N. 

8. The compound according to claim 7, wherein M, K and L is CH. 

9. A compound of the formula: 



o 
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5 wherein R\ R 2 , R 3 and Z are as defined in claim 1 . 

10. The compound according to claim 1, wherein R 1 is selected from- H 
(C^)alkyl. 



or 



11. The compound according to claim 10, wherein R 1 is H, CH 3( isopropyl 
isobutyl. 



or 



12. The compound according to claim 1 1 , wherein R 1 is H or CH 3 . 

13. The compound according to claim 12, wherein R 1 is CH 3 . 

14. The compound according to claim 1, wherein R 2 is COH(R%, wherein each 
R 22 is independently H, (C^alkyl, (C 3 . 7 )cycloalkyi, (C^cycloalkenyl, 6 or 10- 
membered aryl or Het, or both R 22 are bonded together to form a 5, 6 or 7- 
membered saturated heterocycle with the nitrogen to which they are attached- 

or R 2 is selected from: H, halogen, (C^alkyl, haloalkyl, (C^alkenyl, (Q, 
7 )cycloalkenyl, 6 or 10-membered aryl or Het; wherein each of said alkyl, haloalkyl 
(C 2 «)alkenyl, (C^cycloalkenyl, aryl or Het is optionally substituted with R 20 wherein 
R 20 is defined as: 

- 1 to 4 substituents selected from: halogen, N0 2 , cyano, azido, C(=NH)NH 2 
C(=NH)NH(C^)alkyl or C(=NH)NHCO(C,^)alkyl; or 
- 1 to 4 substituents selected from: 
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a) (Ci-e) alkyl or haloalkyl, (C^cycloalkyl, (C^alkenyl, (C^alkynyl, (C^) 
alkyKQ^cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^alkyHCs- 
7 )cycloalkyl, aryl, Het, (d^alkyl)aryl or (C^alkytyHet, said alkyl, cycloalkyl, 

5 aryl, Het, (C^alkyljaryl or (C^alkyl)Het being optionally substituted with 

R 150 ; 

c) OCOR 105 wherein R 105 is (C^)alkyl, (C 3 . 7 )cycloalkyl, (C^alkyl-^ 
7 )cycloalkyl, Het, (C^alkyl)aryl or (d^alkyl)Het, said alkyl, cycloalkyl, aryl, 
Het, (Ci^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyi, (C^cycloalkyl or (C^alkyHC^cycloalkyl, aryl, 
Het, (C^alkyljaryl or (C^alkyOHet or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (Ci. 
6 alkyl)aryl or (Ci-ealkylJHet or heterocycle being optionally substituted with 
R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C 3 . 7 )cycloalkyl or (C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, and R 112 is H, CN, (Ci. 

6 ) alkyl, (C^cycloalkyl or (C^alkyKQ^cycloalkyl, aryl, Het, (d-ealkyljaryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 11S is (C^alkyl, (Cg. 

7 ) cycIoalkyl, or (^ 6 )alkyl-(C 3 - 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (C 1 . 
6 alkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkylJHet, or 
heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl, (C^cycloalkyl, 
(Ci^alkyl^Ca^cycloalkyl, aryl, Het, (d-ealkyljaryl or (C^alkyl)Het, said (d- 

6 ) alkyl, (C3_ 7 )cycloalkyl, (Ci^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or 
(C^alkyOHet being optionally substituted with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^)alkyl, (C 3 . 

7 ) cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-mernbered saturated heterocycle; 
or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
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10 



15 



they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (C^Jalkyl-^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 
h) NR 121 COCOR 122 wherein R 121 and R 122 is each H„ (C^)alkyl, (C* 
7 )cycloalkyl, (Ct^alkyHC^cycloalkyl, a 6- or 10-membered aryl, Het, (C,. 
6 alkyl)aryl or (C^alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(C,. e alkyl)aryl or (C^alkyOHet being optionally substituted with R 150 ; 
or R 122 is OR 123 or N(R ,24 ) 2 wherein R 123 and each R 124 is independently H, 
(C^alkyl), (C^cycloalkyl, or (C^alkyHC^cycloalkyl, aryl, Het, (d. 
6 alkyl)aryl or (C^alkyl)Het, or R 124 is OH or O(C^alkyl) or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^alkyl)Het and heterocycle being optionally substituted withR 150 ; 
i) COR 127 wherein R 127 is H, (C^)alkyl, (Q^cycloalkyl or (C^alkyHCg. 
7 )cycloalkyl, aryl, Het, (CWlkylJaryl or (C^alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 150 ; 
i) COOR 128 wherein R 128 is H, (C^alkyl, (C 3 . 7 )cycloalkyl, or(C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^galkyOHet, said (C^alkyl, (C* 
7 )cycloalkyl, orfC^alty-fC^cycloalkyl, aryl, Het, (C^alkyl)aryl and (C,. 
20 6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R™ wherein R 129 and R 130 are independently H, (C^alkyl, (C 3 . 
7 )cycloalkyl, (C^alty-fC^cycloalkyl, aryl, Het, (CealkyOaryl or (C,. 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
25 heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^lkyOaryl, 

(C^alkyl)Het and heterocycle being optionally substituted withR 150 ; 
. I) aryl, Het, (C1-6alkyl)aryl or (C1-6alkyl)Het, all of which being optionally 
substituted with R 150 ; wherein R 150 is: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 
30 - 1 to 3 substituents selected from: 

a) (C,^) alkyl or haloalkyl, (C 3 . 7 )cycloalkyl, (C 2 . 6 )alkenyl, (C^alkynyl, 
(C^) alkyl-(C3. 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^lkyl) or (C^cycloalkyl, said alkyl or ' 
cycloalkyl optionally substituted with R 160 ; 



PCT/CA02/01128 



228 

d) SR 108 , S0 3 H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each 
R 108 is independently H, (C^)alkyl, (C^cycloalkyl or (C^alkyKCs. 
7 )cycloalkyl, aryl, Het, or both R 108 are covalently bonded together and 
to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alky), cycloalkyl, aryl, Het and 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, or (C^cycloalkyl. and R 112 
is H, (C^)alkyl or (C^cycloalkyl. COOR 115 or S0 2 R 115 wherein R 11S is 
(C^alkyl or (C^cycloalkyl, or both R 111 and R 112 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl and heterocycle being optionally substituted withR 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl or (C3. 
7 )cycloalkyl said (Ci. 6 )alkyl and (C^Jcycloalkyl being optionally 
substituted with R 160 ; 

g) NR f,8 CONR m R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
6 )alkyl or (C^cycloalkyl, or R 118 is covalently bonded to R 119 and to 
the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, and 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^alkyl or (C^cycloalkyl, 
said alkyl and cycloalkyl being optionally substituted with R 160 ; 

or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (Chalky!) or (C 3 . 7 )cycloalkyl, or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl and heterocycle being optionally 
substituted with R 160 ; • 

i) COR 127 wherein R 127 is H, (C^)alkyl or (C 3 -7)cycloalkyl, said alkyl 
and cycloalkyl being optionally substituted with R 160 ; 

j) COOR 128 wherein R 128 is H, (d^alkyl or (C^cycloalkyl, said 
(d^alkyl and (C 3 . 7 )cycloalkyl being optionally substituted with R 160 ; 
and 
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k) OONR-R* wherein R' 29 and R 130 are independently H, ( Cl . 
6 )alkyl or (C 3 . 7 )cycloalkyl, or both R 129 and R 130 are covaiently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
5 heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
halogen, CN, Chalky!, haloalkyl, COOR 161 , OR 161 , N(R 162 ) 2j 
S0 2 N(R 162 ) 2 , NR 162 COR 162 or CON(R« 2 ) 2> wherein R 161 and 
each R 162 is independently H, (C^alkyl, (C^cycloalkyl or (C,. 
10 6)alkyl-(C3. 7 )cycloalkyl; or both R 162 are covaiently bonded 

together and to the nitrogen to which they are attached to form 
a 5, 6 or 7-membered saturated heterocycle. 

15. The compound according to claim 14, wherein R 2 is selected from: aryl or 
Het, each optionally monosubstituted or disubstituted with substituents selected from 
the group consisting of: halogen, haloalkyl, l^, or 

a) (C^alkyl optionally substituted with OH, 0(C^)alkyl or S0 2 (C^ 
15 alkyl); 

b) (C^)alkoxy; 

e) NR 111 R 112 wherein both R 111 and R" 2 are independently H, (C^alkyl," 
(C 3 . 7 )cyc!oalky|, or R 112 is 6- or 10-membered aryl, Het, (C^)alkyl-aryl 
or (C^alkyl-Het; or both R 111 and R 112 are covaiently bonded together 
and to the nitrogen to which they are attached to form a nitrogen- 
containing heterocycle, each of said alkyl, cycloalkyl, aryl, Het, alkyl- 
aryl or alkyl-Het; being optionally substituted with halogen or: 

- OR 2 " or N(R 2h ) 2 , wherein each R 2 " is independently H, (C,. 
6 )alkyl, or both R 2 " are covaiently bonded together and to the 
nitrogen to which they are attached to form a nitrogen- 
containing heterocycle; 

f) IMHCOR 1 " wherein R 117 is (C^alkyl, 0(C^)alkyl or O^cycloalkyl; 

0 CO-aryl; and 

k) CONH 2 , CONHfCWIkyl), CON(C 1 ^lkyl) 2l CONH-aryl, or CONHC, 

30 ealkyl aryl. 



20 



25 
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16. The compound according to claim 15, wherein R 2 is aryl or Het, each 
optionally monosubstituted or disubstituted with substituents selected from the group 
consisting of: halogen, haloalkyl, or 

a) (C^)alkyl optionally substituted with OH, 0(d^)alkyl or S0 2 (Ci. 

6 alkyl); 

b) (d^)aIkoxy; and 

e) NR 111 R 112 wherein both R 111 and R 112 are independently H, (C^alkyl, 
5 (C^cycloalkyl, or R 112 is 6- or 10-membered aryl, Het, (C^)alkyl-aryl 

or (C^)alkyl-Het; or both R 111 and R 112 are covaiently bonded together 
and to the nitrogen to which they are attached to form a nitrogen- 
containing heterocycle, each of said alky!, cycloalkyl, aryl, Het, alkyl- 
aryl or alkyl-Het; or being optionally substituted with halogen or: 
10 - OR 2 * 1 or N(R 2h ) 2 i wherein each R 2 * is independently H, (d. 

6 )alkyl, or both R 2h are covaiently bonded together and to the 
nitrogen to which they are attached to form a nitrogen- 
containing heterocycle. 



17. The compound according to claim 16, wherein R 2 is phenyl or a heterocycle 
selected from: 




as defined in claim 16. 



18. The compound according to claim 17, wherein R 2 is selected from the group 
consisting of: H, Br, CONHCH 3 , CON(CH 3 ) 2 , CONH 2| CH=CH 2 , 




WO 03/010141 



231 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 




WO 03/010141 



233 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



234 




21 . The compound according to claim 1 , wherein R 3 is selected from 
(C3- 7 )cycloalkyl, (C^cycloalkenyl, (Ce-iojbicycloalkyl, (C^iojbicycloalkenyl, 6- or 10- 
membered aryl, or Het. 

22. The compound according to claim 21 , wherein R 3 is (C^cycloalkyl. 

23. The compound according to claim 22, wherein R 3 is cyclopentyl, or 
cyclohexyl. 

5 

24. The compound according to claim 1 , wherein Y 1 is O. 

25. The compound according to claim 1 , wherein Z is OR 6 wherein R 6 is (Ci- 
6 alkyl)aryl substituted with 1 to 4 substituents selected from: 

a) (C^alkyl substituted with R 150a , haloalkyl, (C^cycloalkyl, C 3 . 7 
spirocycloalkyl optionally containing 1 or 2 heteroatom, (C 2 . 6 )alkenyl, (C 2 - 
8 )alkynyl, (d-e) alkyl-(C 3 -7)cycloalkyl, said haloalkyl, cycloalkyl, spirocycloalkyl, 

10 alkenyl, alkynyl and alkyl-cycloalkyl being optionally substituted with R 150 , 

wherein R 150a is the same as R 150 but is not COOR 150b , N(R 150b ) 2 , 
NR i 5 ob C(0)R t 5 o bj OR ,« SR i» SO2R i50b so 2 N(R 150b ) 2 , wherein R 150b is H 

or unsubstituted Chalky!; 

b) OR 104 wherein R 104 is (C^alkyl) substituted with R 150 , (C^cycloalkyl, or 
15 (Ci^alkyl^C^cydoalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said 

cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 150 ; 

d) SR 108a , SO 2 N(R 108a ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^)alkyl, (C 3:7 ) cycloalkyl or (d^alkyl-CCa^cycloalkyl, aryl, 
20 Het, (C^alkyl)aryl or (d^alkyl)Het or both R 108 are covalently bonded 

together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
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membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het ( Cl 
«)ary» or (C, 6 a.ky1)Het or heterocycle being optiona-ly substituted with 

Wh6re,nR isH '( C ^,(C, 7 )cycloalMor(C 1 .)alkyi.^ 
^'M^^ C N ( Cl 

(CalkyDHet , provided that when R™ is H or unsubstituted alkyl, R« is not 
H or unsubstituted alkyl, or R 112 is also COOR- or S0 2 R»- W he re ,n R«" is 
H. (Cejalkyl, (C^cycloalkyl, or (C^)alkyl-(C3. 7 ) C ycloalkyl, aryl, Het (ft 
ealkyDaryl or (ft.a.kyOHet, and R ,1Sa is the same as R 11s but is not H or " 
^substituted alky,, or both R 111 and R 112 are covalentiy bonded together and 
to the n,trogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, said aikyl, cycloalkyl, aryl, Het, (C w al M)a ,| or (ft 
6 alkyl)Het, or heterocycle being optionally substituted with R 158 - 
0 NR-COR- wherein R« and R- is each (ft.)alkyl substituted Wrth 
R , (C, 7 )cycloa,ky., (C^Hft^ aryl, Het, (ft,alkyl)a,yl or (ft 
ealkyl)Het, said (C 3 ,)cycloalkyi, (C^alkyl-^cycloalkyl, aryl, Het (ft 
e alkyl)aryl or (C^alkylJHet being optionally substituted with R 150 - 

g) NR 118 CONR 119 R 120 wherein R 118 R 1 « an n 0120 • 

, wnerein h , r and R 20 is each H, (C^)alkyl (ft. 

^cloalkyl, (C^Jalkyl-^cycloalkyl, aryl, Het, (C^alky,^! or (ft ' 
ealkyOHet, or R 118 is covalentJy bonded to R- and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle- 
or R and R» are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle- 
sa-d alky'- cycloalkyl, (^alkyl-^cycloalkyi, ^ Het, (C^ary! or (ft 
6 alkyl)Het or heterocycle being optionally substituted with R 158 - 
h) NH«COCOR« wherein R 121 is H or Chalky, and R« is OR- or 
m h wherein R-and each „« is independently H, (ft.alkyl), (C, 
7 )cycloalkvi, or (ft,)alkyl-(C, 7 )cycloalkyl, aryl, Het, (ft^aryl or (ft 
ealkyOHet, or R- is 0 H or 0(ft«a,kyl) or both „« are covalently bonded 
together to form a 5, 6 or 7-membered saturated heterocyde, said alkyl 
cycloalkyl, alkyl-cycloalkyl, a* Het, (ft,a.ky,)ary1 or (ft. a »ky1)Het and ' 
heterocycle being optionally substituted with R 150 ; 
I) COOR- wherein R 128 is (ft,)a,ky, substituted with R 1S0 , (C, 7 )cyc.oa,kyl, 
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o^Ci^aikyl^Ca-yJcydoalkyl, aryl, Het, (C^alkyljaryl or (Ci-6alkyl)Het, said (C^ 
7 )cycloalkyl, oKCi^alkyl-CC^cycloalkyl, aryl, Het, (C^alkyl)aryl and (d. 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^)alkyl f (C3. 
7 )cycloaikyl, (C 1 ^)alkyl-(C 3 . 7 )cycloalkyl 1 aryl, Het, (C 1 ^alkyl)aryl or (d- 
6 alkyl)Het, provided that when R 129 is H or unsubstituted alkyl, R 130 is not H or 
unsubstituted alkyl, or both R 129 and R 130 are covalently bonded together and 
to the nitrogen to which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl, (C^alkyiJHet and heterocycle being optionally substituted with 
R 150 ; 

I) aryl, Het, (d-ealkyl)aryl or (C 1 ^alkyl)Het, all of which being optionally 
substituted with R 150 , wherein R 150 is: 

- 1 to 3 substituents selected from: halogen or azido; or 

- 1 to 3 substituents selected from: 

a) (d*) alkyl or haloalkyl, (C 3 -7)cycloalkyl, C 3 . 7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C^alkenyl, (C 2 ^)alkynyl, 
(d-e) alkyl-(C 3 . 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (d-galkyl), (Ca-^cycloalkyl, or (C^alkyl- 
(C 3 . 7 )cycioalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het being optionally 
substituted with R 160 ; . 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (d-e)alkyl, (C 3 . 7 )cycloalkyl or (C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkylJHet or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (d-ealkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (d-e)alkyl, (C 3 . 7 )cycloalkyl or (d- 
6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C 1 . 6 alkyl)Het, and 
R 112 is H, CN, (C^)alkyl, (C^cycloalkyl or (d^alkyl^C^cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (d-ealkyl)Het , COOR 115 or S0 2 R 115 wherein 
R 115 is (d-e)alkyl, (C3_ 7 )cycloalkyl, or (d-6)alkyl-(C3- 7 )cycloalkyl, aryl, 
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Het, (d-ealkyljafyl or (C 14 alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heteracycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyQaryl or (C^alkyDHet, or 
heterocycle being optionally substituted with R 160 - 
0 NR-COR- wherein R-and R- Is each H.'^alkyl, (C , 
Cycloalkyl, (C^alkyl^cycloalkyl, aryl, Het, (C^alkyOaryf or ( Cl 
salkyl)Het, said (Chalky!, (C 3 . 7 )cycloalkyl. (C^Jalkyl-^cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C t< alkyl)Het being optionally substituted 

10 W j tn R 160. 

9) NR"°CONR"°R- wherein R 118 , R™ and R» is each H, (C, 
6 )alkyl, (C 3 . 7 )cycloalky|, (C^)alky|-(C3. 7 )cycloalkyl, aryl, Het (C, 
6 alkyl)aryl or (C^alkylJHet, or R™ and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl (C, 
6)alkyl-(C3. 7 )cycloalky|, aryl, Het, (C, 6 alky|)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 
h) NR-COCOR- wherein R« is H, (C^alkyl and R« is OR'- or 
N(R-) 2 wherein r- and each B« is independently H, (C^alkyl), 
(C3. 7 )cycloalky|, or (C^)alky|.(C w )cycloalkyl, aryl, Het, (C^lkyijaryl 
or (C^alkyOHet, or R 12 < is 0 H or O(C^alkyl) or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C, 
6 alkyl)aryl or (C^alkyl)Het and heterocycle being optionally 
25 substituted with R 160 ; 

i) tetrazole, COOR* wherein R« is H, (Chalky., (C, 7 )cycloal M , 
or(C^)alky|-(c 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, 
said (C^alkyl, ^cycloalkyl, or(C 1l6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het 
(Cualkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ' 
J0 and 

k) CONR-R- whereinRl29andRl 3 0arejn ^^ 

6)afkyl, (C3, 7 )cycloalkyl, (C u )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C, 
ealkyDaryl or (C^alkyl)Het, or both R 1 " and R«° are covalently 
bonded together and to the nitrogen to which they are attached to 
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form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C w alkyl)aryl, (Ci < alkyl)Het and 
heterocycle being optionally substituted with R 160 ; 

wherein, R 160 is defined as 1 or 2 substituents selected from: 
5 tetrazole, halogen, CN, C^lkyl, haloalkyl, COOR 161 , S0 3 H, 

S0 2 R 16 \ OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2f NR 162 COR 162 or 
CON(R 162 ) 2 , wherein R 161 and R 162 are as defined above. 

26. The compound according to claim 25, wherein Z is OR 6 wherein R 6 is (C x . 
6 alkyl)aryl substituted with 1 to 4 substituents selected from: 

a) (C^alkyl substituted with R 1SOa , haloalkyl, (C^cycloalkyl, C3.7 

10 spirocycloalkyl optionally containing 1 or 2 heteroatom, (C^alkenyl, (C 2 . 

8 )alkynyl, (Cu) alkyl-(C3- 7 )cycloalkyl, said haloalkyl. cycloalkyl. spirocycloalkyl, 
alkenyl, alkynyl and alkyl-cycloalkyl being optionally substituted with R 150 , 
wherein R 1SOa is the same as R 150 but is not COOR 150b , N(R 150b ) 2 , 
NR 150b C(O)R ,S0b , OR 1SOb , SR 150b , SO 2 R 1S0b , SO 2 N(R 1S0b ) 2l wherein R 1sob is H 

15 or unsubstituted C^alkyl; 

b) OR 104 wherein R 104 is (C^alkyl) substituted with R 1S0 , (C 3 .7)cycloalkyl, or 
(C,. 6 )alkyl-(C3-7)cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said 
cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (C^alkyl)Het being optionally 
substituted with R 150 ; 

20 d) SO3H, SO 2 N(R 108a ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 

independently H, (Chalky! and aryl, said alkyl and aryl being optionally 
substituted with R 1S0 , wherein R 108a is the same as R 108 but is not H or 
unsubstituted Chalky!; 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (C^)alkyl-(C3. 

25 7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het, and R 112 is H, (Chalky!, 

provided that when R 111 is H or unsubstituted alkyl, R 112 is not H or 
unsubstituted alkyl, or R 112 is also COOR 115 or SO z R 115a wherein R 115 is H, 
(Chalky! or (C^alkyOaryl, and R 11Sa is C^alkyl substituted with R 150 or (d- 
6 alkyl)aryl, or both R 111 and R 112 are covalently bonded together and to the 

30 nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 

heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyOaryl or 
(C^alkyl)Het, or heterocycle being optionally substituted with R 1S0 ; 
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f) NR 116 C0R 117 wherein R" 6 and R 117 is each (c . 

riso (r . , " ,s each (Chalky! substituted with 

* ^ydoalkyl, ary/, Het, said (C^cycloalkvl arvl H*t h • 
substituted with R"»; W ^ Het bein 9 °P ti0 "a«y 

9) NR^CONR"^ wh R"8 iR i« andRl20 . hu 

I) COOR'» * erein „.» te (CM)alky| 

k) CONR' a R"» wh.™.- R ia .„ H „,„ 

vmereinH and R"" are ndependenttu H (r t.iui 

') ■* Het, (C^lky,^ or (Ci<a|ky|)Het> a|J of 

substituted with R 150 , wherein R 150 is: 9 P y 

- 1 to 3 substituents selected from: halogen or azido- or 

- 1 to 3 substituents selected from: 

a) (O<0 alky, or ha.oa.ky,, (C^alkenyl, all of which optionalty 
substituted with R 160 ; y 

b) OR'« whe re ln R- teH , ( C, < a, ky , ) , a ^ orHet , sa , d 

Het being optionally substituted with R 160, 

d) SR- SO2N(Rl08)2OrSO2N(RlM)c(o)RiTOwh ^ 

optionally substituted with R 160 ; ™netDe.ng 

e) NR iii R ii2 h . ' 

^ 4 ' SH '( c i-e)alkyl,aryforHet,andR 112 isH 
oydoalky., a*, or Hat be,„g optaaBy subslltuted m „,„. * ' 

"J •** "* " being optional subbed * r* 
or He,, sa W a W an, and Ha, being op«ona», substtot9d 
"> ^^wharain „- „ H , ^ aM „.„ ^ 
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N(R 124 ) 2 wherein R 123 and each R 124 is independently H, (Chalky!), 
aryl or Het, or R 124 is OH or O(C^aikyl), said alkyl, aryl and Het being 
optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (d^alkyl optionally 
5 substituted with R 180 ; and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d. 
e)alkyl, aryl or Het, said alkyl, aryl and Het being optionally substituted 
with R 160 ; and 

wherein R 160 is defined as 1 or 2 substituents selected from: 
10 tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 

S0 2 R 161 , OR 161 , N(R 152 ) 2 , S0 2 N(R 162 ) 2 , NR 162 COR 162 or 
CON(R 162 ) 2 , wherein R 181 and R 182 are as defined above. 

27. The compound according to claim 1, wherein Z is OR 6 wherein R 6 is 
(C 2 -6)alkenyl, (d-eJalkyl-Het, wherein said alkenyl or alkyl-Het, is optionally 
substituted with R 80 , wherein R 60 is: 

- 1 to 4 substituents selected from: halogen; or 
15 - 1 to 4 substituents selected from: 

a) (Ck) alkyl or haloalkyl, (C^cycloalkyl, C3.7 spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C 2 . 6 )alkenyl, (C 2 . 8 )alkynyl, (C^) alkyl-(C3- 
7 )cycloalkyl, all of which optionally substituted with R 1S0 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl-(C3- 
20 7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (d-ealkyl)Het, said alkyl, cyc|oalkyl, 

aryl, Het, (C^alkyljaryl or (d^alkyl)Het being optionally substituted with 
R 1S0 ; 

d) SR 108 , SO 2 IM(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (d^)alkyl, (C^cycloalkyl or (C 1< )alkyl-(C 3 .7)cycloalkyl, aryl, 
25 Het, (d^alkyl)aryl or (C^alkylJHet or both R 108 are covalently bonded 

together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C1. 
6 alkyl)aryl or (C^alkyl/Het or heterocycle being optionally substituted with 
R 150 ; 

30 e) NR 111 R 112 wherein R 111 is H, (d^alkyl, (C^cycloalkyl or (d^alkyl^Cg. 



7 )cycloalkyl, aryl, Het, (d^alkyl)aryl or (C^alkyl)Het, and R 11Z is H.-CN, (C 
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6 ) alkyl. (C3. 7 )cycloalkyl or (C^)alky|-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 is (c^alkyl, (C3. 

7 ) cycloalkyl, or (C.^alkyKC^cycloalkyl, aryl, Het, (C^alkyljaryl or (C, 
6 alkyi)Het, or both R 111 and R 112 are covalently bonded together and to the 
n.trogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C, 6 alkyl)aryl or (C^Het, or 
heterocycle being optionally substituted with R 1so ; 

f) NR-COR^ wherein R-and R- is each (Chalky,, (C^cycloalky., (d 

6 ) alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, said ( Cl . 
e)alkyl, (C 3 . 7 )cycloalkyl, (C^)alkyKC 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^lkyljHet being optionally substituted with R 150 - 

g) NR 118 CONR 119 R 120 , wherein R" 8 , R- and R- is each H, (Chalky., (C, 

7 ) cycloalkyl, (Ci^alkyl-^cycloalkyl, aryl, Het, (C^alkyOaryl or (C,. 
6 a!kyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle- 
said alkyl, cycloalky., (C^alkyl-'^cycloalkyl, aryl, Het, (C, B alkyl)aryi or (C, 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 
h) NR 12l COCOR 122 wherein R 1 * is H, (C^alkyl optionally substituted with 
R 150 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (C, 6 alkyl), (C^cycloalkyl, or (CJalkyl-^cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH or O(C^alkyl) or both 
R 124 are covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aiyl, Het, (C 14i alkyl)aryl or 

(C^alkyl)Hetand heterocycle being optionally substituted withR 150 ; 

i) COR 127 wherein R 127 is H, (C^alkyl, (C^cycloalkyl or (C^alkyKCa. 

7 )cycloalkyl, aryl, Het, (CealkyOaryl or (C^alkyl)Het, said alkyl, cycloalkyl, 

aryl, Het, (C^alkyOaryl or (C 1<a lkyl)Het being optionally substituted with R 150, 

J) COOR 128 wherein R 128 is H, (C^alkyl, (C^cycloalkyl, or(C, 6 )alkyl-(C3. 

7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said (C^alkyl, (C3. 

7 )cycloalkyl, or(C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (CWIkyOaryl and (C 

ealkyl)Het being optionally substituted with R 1so ; 

k) CONR-R- wherein R 129 and R«° are lndependentlv H> ^ 
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7 )cycloalkyl, (d^alkyKC^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C 14 alkyl)aryl, 
(C^alkyOHet and heterocycle being optionally substituted withR 150 ; 
I) aryl, Het, (d-galkyOaryl or (C^alkyl)Het, all of which being optionally 
substituted with R 150 ; wherein R 1S0 is defined as: 

- 1 to 3 substituents selected from: halogen or azido; or 

- 1 to 3 substituents selected from: 

a) (C^) alkyl or haloalkyl, (C^cyctoalkyl, C3.7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C 2 ^)alkenyl, (C^alkynyl, 
(C^) alkyl-(C3-7)cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C,. 6 alkyl), (C 3 .7)cycloalkyl, or (C^)alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (d^alkyOaryl or (Ci^alkyl)Het being optionally 
substituted with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 10B wherein each R 108 is 
independently H, (C^)alkyl, (C 3 . 7 )cycloalkyl or (C^alkyHOj. 
7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alky!)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C 3 . 7 )cycloalkyl or (C,. 
6 )alkyl-(C3,7)cycloalkyl, aryl, Het, (C^alkyl)arvl or (C^alkylJHet, and 
R 112 is H, CN, (d^alkyl, (C^cycloalkyl or (C^alkyHC^cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (C^alkyl)Het , COOR 11s orS0 2 R 115 wherein 
R 115 is (C^alkyl, ^cycloalkyl, or (C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, 
Het, (C^alkyOaryl or (CLsalkyOHet, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 1 " is each H, (C^alkyl, (Ca. 



WO 03/010141 



243 



PCT/CA02/01128 



10 



15 



20 



25 



30 



«* £ <C«alky1>a* or (c^He. being ^ 
9) NR"'CONR'» B i» ^ re , nR ,„ R m MR ,„ 

the mtrogen to which they are attached to „, and 

crated heterocycte, o, R"° and R<» ? ^"erad 

, ,„ anaR ' a >« covalenBy bonded 

Nether and ,o the nitrogen ,o which may are attached ,o torn, a 5 e 

o^-heredaa.ratedhe.erocy.e.aaida.M.cy^r 

heterocyole being optaally suosfitu^ Mth R ». 

h) NR 12I COCOR 1M wherein R ,E1 la u , ' 

wnereinR is H or (Chalky! optionally 

!!* , ' S ' nde ^ n *^ H '( c '^).(C,r)cycloe IM ,„r ( c„,a, l!vl . 

6 * 7 ;™ mbGred - -* cyccalky, 2 

being optionally substituted with R 160 - 

C <03 " ,CyCl0alkyl ' ^.^-(C^cycoatw a*, He. 

(C,« and ,c,. t al W e, be lng op8ona ^ substituted with 

^T RmWherein " ,!>and H, <C, 

*** (Clcycioatkyl, (C^M^KCM^*** aryl. He., (C, ' 

^"'MH^orbothR'-an^R-^^; 
todec together and to the nittogen «o which ttrey are attached to 
lom, as, e or 7-ntentberad satated hete ro cyc,e, said atkyl 

™ - » K **** «* HH <C«a M ary,, (C^L,, md 
heterocycle being opBonallysubsstutedwimR-. 

1 or* subsets seiectedtronr 
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tetrazole, halogen, CN, Chalky!, haloalkyl, COOR 161 , S0 3 H, 
SR 16 \ S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 1B2 COR 162 or 
CON(R 162 ) 2 , wherein R 161 and each R 162 is independently H, 
(Ci- 6 )alkyl, (C3- 7 )cycloalkyl or (C^alkyKC^cycloalkyt; or both 
5 R 162 are covalently bonded together and to the nitrogen to 

which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 

28. The compound according to claim 27, wherein R 60 is: 
- 1 to 4 substituents selected from: halogen; or 
10 - 1 to 4 substituents selected from: 

a) (C^) alkyl or haloalkyl, (C^cycloalkyl, C 3 . 7 spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C^alkenyl, (C 2 . 8 )alkynyl f (C^s) alkyl-(C3. 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycioalkyl, or (C^)alkyl-(C3- 
15 7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het, said alkyl, cycloalkyl, 

aryl, Het, (C^alkyOaryl or (Ci^alkyl)Het being optionally substituted with 

R 150. 

d) S0 3 H, SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl or aryl, said alkyl and aryl being optionally 

20 substituted with R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^)alkyl, (C^cycloalkyl or (C^)alkyl-(C 3 . 
7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkylJHet, and R 112 is H, (C^)alkyl, 
COOR 115 or S0 2 R 115 wherein R 115 is (d- 6 )alkyl or (d^alkyljaryl, or both R 111 
and R 112 are covalently bonded together and to the nitrogen to which they are 

25 attached to form a 5, 6 or 7-membered saturated heterocycle, said alkyl, , 

cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or heterocycle being 
optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each (C^)alkyl, (C^cycloalkyl, aryl 
or Het, said (C^Jalkyl, (C^cycloalkyl, aryl or Het being optionally substituted 

30 with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^alkyl, aryl 
or Het, said alkyl, aryl and Het being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 is H or (C^)alkyl, and R 122 is OR 123 or 
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- 1 to 3 substituents selected from: halogen; or 
- 1 to 3 substituents selected from: 

a) (C«) alky, or ha.oa.kyl.,(C 2 .)a. k e nyI) all of which optionally 
substituted with R 160 ; y 

W^inR^sH,^^,^^.^ 
Het being optionally substituted with R 160 * 

independently H, (C^alkyl, aryl or Het, said alkyl, aryi and Het belg 
optionally substituted with R 160 ; ™»etDe.ng 

e) NR 111 R 112 wherein R 111 is H (C ^ , 
„ v ISM '( c i-6)a>kyl,arylorHet,andR 112 isH 

alkyl, ao-l and Het being op^ su5st(tuled with „. 

9) NR CONR'V" whereinR". .R'-'anc,,.^ 

1^ ^ "* "* •* ^ H « ~ ~ 

h, NR»COCOR- wh6rein „,„ „ H „ 

subsntutedwithR^andR^isOR^^M/o-a, 
eaohR'",,,^ ' "MR"'), wherein R'»and 

« W ^" de "*H. (C-cyfl, ar^orHe,, o,R-, s oh or 

o °^* V,, '^^^-d„. t be i n g op ttala ^ subsfcledw||h 

0 .etrazoie, OOOR- wherein R» ,s H or ft** ^ 

substituted with R 160 ; and 

k) CONR 129 r13o wh . 129 

. , H andR are 'ntependentlyH,(C, 

6 )alkyl, aryl or Het, said alkvl aivl anri hmk- 

« a'Kyi, aryl and Het being optionally substituted 
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with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, Chalky!, haloalkyl, COOR 161 , S0 3 H, 
SR 161 , S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 162 COR 162 or 
5 CON(R 162 ) 2 , wherein R 161 and each R 162 is independently H, 

(C^Jalkyl, (C^cycloalkyl or (d*)alkyl-(C3- 7 )cycloalkyl; or both 
R 162 are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 

10 

29- The compound according to claim 1, wherein Z is N(R 6a )R 6 wherein R 6a is H 
or C^alkyl and R 6 is (C^alkenyl, aryl, Het, (C^alkyl-aryl, (d^alkyl-Het, wherein 
said alkenyl, aryl, Het, alkyl-aryl or alkyl-Het, are all optionally substituted with: 
- 1 to 4 substituents selected from: halogen, OPC^H, N0 2 , cyano, azido, 
C(=NH)NH 2 , C(=NH)NH(C^)alkyl or C(=NH)NHCO(Ci*)alkyl; or 
- 1 to 4 substituents selected from: 

a) (Ci-e) alkyl or haloalkyl, (C 3 . 7 )cycloalkyl, C 3 . 7 spirocycloalkyl optionally 
15 containing 1 or 2 heteroatom, (C 2 -6)alkenyl, (C 2 -a)alkynyl, (d-e) alkyl-(C3_ 

7 )cycloalkyl, all of which optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (C^aikyl), (C3- 7 )cycloalkyl, or (C^alkyHd- 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyOHet, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (d-6alkyl)Het being optionally substituted with 

20 R 150 ; 

d) SR 108 , S0 2 NH(C^alkyI) or S0 2 NHC(0)C 1 . 6 alkyl; 

e) NR 111 R 112 wherein R 111 is H, (d*)alkyl, (C^cycloalkyl or (C^)alkyl-(C^ 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (C t . 

6 ) alkyl, (C3. 7 )cycloalkyl or (d-6)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyljaryl, 
25 (C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 115 is (C^)alkyl, (C3. 

7 ) cycloalkyl, or (d_ 6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (d- 
6 alkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (d-ealkyQHet, °r 

30 heterocycle being optionally substituted with R 1S0 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (d-e)alkyl, (C3_ 7 )cycloalkyl, 
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-* He,, (C„a, W or MHel saH 

(O^IKyOHet being opftonaHy substituted with R'»- 

9) WnxWV,***., R™a„dR«WhH ^ , c 

£MH« « R ,s oova^ bonded ,o R- and to the n^en to WWc h 
Z areTonad a ir en " y ^ ^ * - **« '° — 

izrr -* (c,^ or(Cl 

.alkyOHet or heterocycle being optionally substituted with R'»- 
h) NR 81 COCOR 1z2 wherein R 1sl and R ,aa is each H, (C^Jaiky) ft 

(C^ary, or (C^He, being optional substihtted 

(C 1,T °' N<0j ^ ~* * H 

£-Wy bonded together ,o torn, a 5. 6 or 7-ntenJed serrated 
(C^MHetandheterecyote being opBonatlysubsWed^R.- 

. COM —R-baw^R^ ' 

6 alkyl)Het being optionally substituted with R 1S0 - 

f C «'"»^^andR.»ara independent, H.fc,^ (Cs 

S^^r; a " dRmare ~^^'oge t he,ald t o,a 
nttrogen to „h, ch ^ are attachK| ^ fom a 

(C^lkylJHe.andhe.erocyctebeingoptional^subs.taeawi.hR'" 
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I) aiyl, Het, (C^alkyl)aryl or (C^alkylJHet, all of which being optionally 
substituted with R^Vherein, R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2l cyano or azido; or 

- 1 to 3 substituents selected from: 

a) (Ci-s) alkyl or haloalkyl, (C^cycloalkyt, spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C 2 . 6 )alkenyl, (C*a)alkynyl, 
(0,-6) alkyl-(C3-7)cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^aikyl)Het, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkylJHet being optionally 
substituted with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (C^alkyl-fCg. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or both R 108 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (C,. 

6 ) alkyl-(C3.7)cycloalkyl, aryl, Het, (CLealkyOaryl or (C^alkyl)Het, and 
R 112 is H, CN, (C^)alkyl, (C 3 . 7 )cycloalkyl or (CLeJalkyl^C^cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (C^alkyOHet , COOR 115 or S0 2 R 115 wherein 
R 11S is (d^alkyl, (C 3 . 7 )cycloalkyl, or (C^alty-fC^cycloalkyl, aryl, 
Het, (C^alkyl)aryl or (C^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (C* 

7 ) cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyljaryl or (C t . 
6 alkyl)Het, said (C^alkyl, (C^cycloalkyl, (C^)alkyl-(C 3 . 7 )cycloalkyl, 
aryl, Het, (C^alkyl)aryl or (C^alkylJHet being optionally substituted 
withR 160 ; 

g) NR 1l8 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
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6 )alkyl. (C, 7 )cycloalkyl. (d^alkyl^cydoalkyl, aryl, Het, (C t 

together and to the nitrogen to which they are attached to form a 5 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl (Q ' 
eJalkyl-^cycloalkyl, aryl, Het, (C^alkyl)^ or (C t ,alky1)Het or 
heterocycle being optionally substituted with R 160 - 
h) NR-ooootf - wherein R- ls H or (C,,a, M op«ona„y 

each R is independently H, (Chalky,,, (C, 7 )cycloalkyl, or (C^alkyl- 
(C, 7 )cycloa.kyl, aryl, Het. (C^alkyOaryl or (C^alkyOHet, or R« is 0H 
orO( Cl ,a,M) or both R- are covaienfly bonded together to form a 5 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alky,- ' 
cycloalkyl, a* Het, (Cheryl or (C^Het and heterocycle 
being optionally substituted with R 160 - 

» Wrazole. COOR-wh^ R ,M is H, (C^alKy,, (C^cyCoaiky,, 
orfC^c.Jcyctoaky,, aryt, Het, (C K a,ky, W or (C^Het, 
«* (0«)a, M , fi*^ or^alWc^oycoalM. aryi, He,, 
(Cheryl and (C M alkyl)Het being optionally subsided with R'»- 
and ' 

k) CONR 129 R 130 wherein R ,29 a nHDi3o . , 

wnerein R and R 30 are independently H (C, 

6)alkyl, (^cycloalkyl, (C^alkyl-^cycloalkyl, aryl, Het, (C, 
ealkyDaryl or (C^alkyOHet, or both R 129 and R«' are covalent|y 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl 
cycloalkyl, alkyl-cycloalky,, ar* Het, (C^alky,^,, (c^Het and 
heterocycle being optionally substituted with R 160 ; 

wherein R« is def , n ed as 1 or 2 substituents selected from- 
tetrazole, halogen, CM, C^alkyl, haloalkyl, COOR' 61 S 0 3 H 
SO*™, OR- N(R 1S2 ) 2 , S0 2 N(R^ 2 , NR^COR'* or ' 
CON(R^ 2> wnerein R tsi and each Rl62 , s jndependent|y H 

(Ci 26 )alkyl,(C 3 ,)cydoalkylor(C 1 ,)alkyl-(C^ 

3re C0Valent, y bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 
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30. The compound according to claim 29, wherein R 6a is H. 

31 . The compound according to claim 29, wherein R 6 is (C^alkenyl, aryl, Het, 
(C^alkyl-aryl, (C^alkyl-Het, wherein said alkenyl, aryl, Het, alkyl-aryl, or alkyl-Het, 
are all optionally substituted with: 

- 1 to 4 substituents selected from: halogen, N0 2 , cyano, azido; or 
- 1 to 4 substituents selected from: 
5 a) (Ci-e) alkyl or haloalkyl, (C^cycloalkyl, spirocycloalkyl optionally 

containing 1 or 2 heteroatom, (Cz^Jalkenyl, (C^alkynyl, (C^) alkyHCs. 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 
b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (C^alkyHCg. 
7 )cycloalkyl, aryl, Het, (C,^alkyl)aryl or (C^alkyOHet, said alkyl, cycloalkyl, 
10 aryl, Het, (C^alkyl)aryl or (C 1< alkyl)Het being optionally substituted with R 1so ; 

d) SH, S(C^alkyl), S0 3 H, S0 2 NH(C,^alkyl) or S0 2 NHC(0)C,^alkyl; 

e) NR'^R 112 wherein R 111 is H, (C^alkyl, (C 3 . 7 )cycloalkyl or (C^alkyKC-,. 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, and R 112 is H, CN, (C v 

6 ) alkyl, (C^cycloalkyl or (C^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl, 
15 (C^alkyl)Het, COOR 115 or S0 2 R 115 wherein R 11s is (C^)alkyl, or both R 111 

and R 112 are covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or heterocycle being 
optionally substituted with R 150 ; 
20 f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl, (C^cycloalkyl, 

said (C^)alkyl, (C^cycloalkyl being optionally substituted with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^alkyl, (C^ 

7 ) cycloalkyl, or R 119 and R 120 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 

25 heterocycle; said alkyl, cycloalkyl or heterocycle being optionally substituted 

with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^)alkyl, (C^cycloalkyl, said alkyl, 
cycloalkyl being optionally substituted with R 150 ; 

or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, 
30 (Chalky!) or (C^cycloalkyl, or R 124 is OH or O(C^alkyl) or both R 124 are 
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covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, sard alkyl, cycloalkyl and heterocycle being optionally substituted 
with R 150 ; 

j) COOR 128 wherein R 128 is H, (C^alkyl, (C^cycloalkyl, orfC^alkyHCa. 
7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het, said (C^alkyl, (C3. 
7 )cycloalkyl, or (C^^alkyl-^cycloalkyl, aryl, Het, (C^alky|)aryl and (C,. 
ealkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R« 8 wherein ri* and R130 are independent|y Hi (Ci<)a|ky|( ( ^ 
7 )cycloalkyl, (C^Jalkyl-^cycloalkyl, aryl, Het, (C^alkyl)aryl or (ft. 
6 alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, and 
(C^alkyl)Het being optionally substituted with R 150 ; 
I) aryl, Het, (C^alkyl)aryl or (C^alkyDHet, all of which being optionally 
substituted with R 150 ; and 

wherein R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; 
- 1 to 3 substituents selected from: 

a) (C^) alkyl or haloalkyl, (C^cycloalkyl, C3. 7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C 2 . 6 )alkenyl, (C^alkynyl, 
(Cm) alkyl-(C3. 7 )cycloalkyl, all of which optionally substituted with R 1B0 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (Ci^)alkyl- ' 
(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet, said alkyl, 
cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het being optionally 
substituted with R 160 ; 

d) SH, S(C^alkyl), S0 3 H,'S0 2 N(R ,08 ) 2 or SO 2 N(R 108 )C(O)R 108 
wherein each R 108 is independently H, (C^alkyl, (C^cycloalkyl or 
(C^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
both R 108 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het or heterocycle being optionally substituted with R 160 ; 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (C,. 
6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het, and 
R 112 is H, CN, (C^)alkyl, (C^cycloalkyl or (C^alty-fC^cycloalkyl, 
aryl, Het, (C^alkyl)aryl, (C^alky|)Het , COOR 11s or S0 2 R 11s wherein 
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R 115 is (d-ejalkyl, (C^cycloalkyl, or (Ci^alkyl^C^cycloalkyl, aryl, 
Het, (C^alkyl)aiyl or (C^alkyl)Het, or both R 111 and R 112 are 
covalently bonded together and to the nitrogen to which they are 
attached to form a 5, 6 or 7-membered saturated heterocycle, said 
alky!, cycloalkyl, aryl, Het, (Ci<alkyl)aryl or (C^alkylJHet, or 
heterocycle being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^)alkyl, (Cg. 
7 )cycloalkyl, (C^Jalkyl^C^Jcycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, said (d-sjalkyl, (C^cycloalkyl, (d^alty-fC^cycloalkyl, 
aryl, Het, (d-ealkyljaryl or (d^alkyl)Het being optionally substituted 
with R 160 ; 

g) NR 118 CONR 1,9 R 120 , wherein R 118 , R 119 and R 120 is each H, (C,. 
6>alkyl, (C3. 7 )cycloalkyl, (d-6)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (d-ealkylJHet, or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl, (C,. 
6 )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (d- 6 )alkyl optionally 
substituted with R 160 ; and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (d- 6 alkyl), (C 3 . 7 )cycloalkyl, or (d-ejalkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH 
or 0(C 1 . 6 alkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (d-ealkyl)aryl or (d-6alkyl)Het and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^)alkyl, (C^cycloalkyl, 
orCd^alkyl-^^cycloalkyl, aryl, Het, (d^alkyOaryl or (C^alkyl)Het, 
said (d-e)alkyl, (C^cycloalkyl, or(C 1 ^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, 
(C^alkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ; 
and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d- 
6 )alkyl, (C3- 7 )cycloalkyl, (C 1 ^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (d. 
6 alkyl)aryl or (C^alkyl)Het, or both R 129 and R 130 are covalently 
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bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyi-cycloalkyl, aryl, Het, (C^alkyl)aryl, (C^alkyl)Het and 
heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H 
S0 2 R«\ OR 161 , N(R 16 % S0 2 N(R 162 ) 2 , NR' 62 COR 162 'or 
CON(R 162 ) 2l wherein R*'and each R 162 is independently H or 
(C^alkyl. 



32 



The compound according to claim 31 , wherein R $ is C^alkenyl, phenyl,'^ 
6 )alkyl-aryl, (C^alkyl-Het, wherein said alkenyl, phenyl and the alkyl portion of said 
alkyl-aryl or alkyl-Het, are optionally substituted with 1 to 3 substituents selected 
from: 

a) (Cd alkyl C3. 7 spirocycloalkyl optionally containing 1 or 2 heteroatom, 
(C^alkenyl, all of which optionally substituted with C^alkyl or C, 6 alko™ 
NH 2 , NH(Me) or N(Me) 2 ; 

e) NHR 112 wherein R 112 is aryl, Het, (C^alkyOaryl, (C^alkyl)Het, said aryl, 
Het, (C^alkyl)aryl or (C^alkyOHet, being optiona||y substjtuted ^ Rl50 . 
j)COOH; 

k) CONR«R« wh6rein R129 and R130 are jndependem|y H e)a|ky|> ( ^ 
7 )cycloalkyl, (C^Jalkyl^C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C, 
salkyDHet, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C u alkyl)aryl, and 
(Ci^alkyOHet being optionally substituted with R 1so ; 
I) phenyl or Het, both optionally substituted with R 150 and 
wherein R 150 is selected from: 

- 1 or 2 substituents selected from: halogen, N0 2 , cyano or azido; 
- 1 or 2 substituents selected from: 

a) (Cm) alkyl or (Q^alkenyl, both optionally substituted with COOH 
or CONH 2 ; 

b) OR 1M wherein R 104 is H or (Chalky!) optionally substituted with 
COOH; 

h) NHCOCOOH; 
j) COOH; and 
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k) CONH2. 

33. The compound according to claim 32, wherein Z is selected from: 



5 
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_.OMe \ 



HN^COOH 



COOH 




T P s 




OOH 



OMe 





0H and 



34. 



The compound according to claim 29, wherein R 6 is: 



R 7 \ R 




Q 

wherein R 7 and R 8 are each independently H, (C^)alky1, haloalkyl, (C 3 . 7 )cycloalkyl 6- 
or 10-membered aryl, Het. (C^alkyl-aryl, (C^alkyl-Het, wherein said alkyl 
cycloalkyl, aryl, Het, (C^aJkyl-aryl, (C^alkyl-Het are optionally substituted with R 70 - 
or 

R 7 and R 8 are covalently bonded together to form second ^cycloalkyl or a 4, 5- or 
6-membered heterocycle having from 1 to 3 heteroatom selected from 0 N and S- 
or when Z is N(R*)R 8 , either of R 7 or R 8 is covalently bonded to R 6 ° to form a 
nitrogen-containing 5-or 6-membered heterocycle; 
wherein R 70 is selected from: 

- 1 to 4 substituents selected from: halogen, NO* cyano, azido; or 
• 1 to 4 substituents selected from: 

a) (C^) alkyl or haloalkyl, (C^cycloalkyl, spirocycloalkyl optionally 
containing 1 or 2 heteroatom, (C^alkenyl, (C 2 «)alkynyl, (Cm ) alkyl-^ 
7 )cycloalkyl, all of which optionally substituted with R 150 ; 
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b) OR 104 wherein R 1M is H, (C^alkyl), (C^cycloalkyl, or (d^alkyHCa- 
7 )cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkylJHet, said alkyl, cycloalkyl, 
aryl, Het, (C^alkyOaryl or (C^alkyl)Het being optionally substituted with 
R 1S0 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
independently H, (C^alkyl, (C^cycloalkyl or (C^alkyKCs^cycloalkyl, aryl, 

_ Het, (C^alkyl)aryl or (C^alkyOHet or both R 108 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 or 7- 
membered saturated heterocycle, said alkyl, cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (Ci^alkyl)Het or heterocycle being optionally substituted with 
R 150 ; 

e) NR 111 R 112 wherein R 111 is H, (C^alkyl, (C^cycloalkyl or (C^)alkyl-(C3- 
7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, and R 112 is H, CN, (d. 

6 ) alkyl, (C3. 7 )cycloalkyl or (d-6)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl, 
(C^alkyl)Het , COOR 115 or S0 2 R 115 wherein R 11S is (d-ejalkyl, (C3. 

7 ) cycloalkyl, or (d^alkyl^C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C,. 
6 alkyl)Het, or both R 111 and R 112 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, aryl, Het, (d-6alkyl)aryl or (d-6alkyl)Het, or 
heterocycle being optionally substituted with R 150 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl, (C^cycloalkyl, 
(Ci^alkyt^C^cycloalkyi, aryl, Het, (C^alkyOaryl or (d-ealkyl)Het, said (d- 

6 ) alkyl, (C3- 7 )cycloalkyl, (Ci^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (d-ealkyl)aryl or 
(C^alkyl)Het being optionally substituted with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^)alkyl, (C3. 

7 ) cycloalkyl, (C 1 ^)alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (Ci^alkyl)aryl or (d- 
6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 

or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (Ci-6)alkyl-(C 3 . 7 )cycloalkvl ) aryl, Het, (C^alkyOaryl or (d- 
6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^)alkyl, (C^cycloalkyl, (C^alky!- 
(C3. 7 )cycloalkyl, a 6- or 10-membered aryl, Het, (d-«alkyl)aryl or (d- 



WO 03/010141 



257 



PCT/CA02/01128 



10 



15 



20 



25 



30 



ealkyOHet, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(C^alkyl)Het being optionally substituted with R 150 , and R 122 is OR 123 or 
N(R ,24 ) 2 wherein R 123 and each R 124 is independently H, (C^lkyl), (C3. 
^cycloalkyl, or (C^Jalkyl-^cycloalkyl, aryl, Het, (CsalkyOaryl or( Cl 
ealkyOHet, or R 12 < is OH or O(C^alkyl) or both R™ are covalently bonded 
together to form a 5, 6 or 7-membered saturated heterocycle, said alkyl 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyi)Het and ' 
heterocycle being optionally substituted with R 150 ; 
0 COR" wherein R 127 is H, (C^)alkyl, (C^cycloalkyl or (C^)alky|-(C 3 
7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkyl)Het, said alkyl, cycloalkyl. 
aryl, Het, (C^alkyl)aryl or (C^alkyl)Het being optionally substituted with R 1s 
j) COOR 128 wherein R 128 is H, (C^alkyl, (C^cycloalkyl, or(C^)alkyl-(C 3 
Cycloalkyl, aryl, Het, (C, 6 alkyl)aryl or (C^alkyl)Het, said (C^alkyl, (C 3 
^cycloalkyl, or(C 1< )alkyl-(C 3 . 7 )cycloalkyl, aryl, Het, (C^alkyOaryl and (C,. 
ialkyl)Het being optionally substituted with R 150 ; 

k) CONR-R- wherein R» and r- are independently H, (Chalky., (C 3 
7 )cycloalkyl, (C^Jalkyl-^cycloalkyl, aryl, Het, (C^alkyl)aryl or (C, 
ealkyOHet, or both R» and R« are covalently bonded together and to the 
nrtrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, 
(C^alkyl)Het and heterocycle being optionally substituted with R 150 ; 
I) aryl, Het, (C^alkyl)aryl or (C 1<a ikyl)Het, all of which being optionally 
substituted with R 150 , wherein, R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano, azido; or 

- 1 to 3 substituents selected from: 

a) (Cd alkyl or haloalkyl, (C^cycloalkyl, C 3 . 7 spirocycloalkyl 
optionally containing 1 or 2 heteroatom, (C^alkenyl, (C^alkynyl, all 
of which optionally substituted with R 160 ; 

b) OR™ wherein R 104 is H, (C^alkyl) or (C^cycloalkyl, said alkyl 
and cycloalkyl being optionally substituted with R 160 ; 

d) SR«°, S0 2 N(R*») 2 wherein R« is H, (C^alkyl or (C, 7 )cycloalkyl, 
said alkyl or cycloalkyl being optionally substituted with R 160 ; 

e) NR' 11 R" 2 wherein R 111 is H, (C^alkyl or (C^cycloalkyl', and R 112 
is H, (C^alkyl, (C^cycloalkyl or (C^alkyHC^cycloalkyl, aryl, Het, 
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(C^alkyl)aryl, (C^alkylJHet, COOR 115 or S0 2 R 115 wherein R 115 is (C,. 

6 ) alkyl, (C3- 7 )cycloalkyl, or (Ci^)alkyl-(C 3 . 7 )cycloalkyl, aryl.'Het, (Cl 
6 alkyl)aryl or (C^alkyOHet, or both R 111 and R 112 are covalently 
bonded together and to the nitrogen to which they are attached to 

5 form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 

cycloalkyl, aryl, Het, (C^alkyljaryl or (C^alkyl)Het, or heterocycle 
being optionally substituted with R 160 ; 

f) NR 116 COR 117 wherein R 116 and R 117 is each H, (C^alkyl or (Cg. 

7 ) cycloalkyl, said (C^alkyl or (C 3 . 7 )cycloalkyl being optionally 
10 substituted with R 160 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (d. 
6 )alkyl or (C3. 7 )cycloalkyl; or R 119 and R 120 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle; said alkyl, cycloalkyl or 

1 5 heterocycle being optionally substituted with R 160 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (C^)alkyl or (C^cycloalkyl, 
said alkyl or cycloalkyl being optionally substituted with R 160 ; 

or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (C^alkyl) or (C^cycloalkyl, or R 124 is OH or 0(d. 
20 6 alkyl) or both R 124 are covalently bonded together to form a 5, 6 or 7- 

membered saturated heterocycle, said alkyl, cycloalkyl and 
heterocycle being optionally substituted with R 160 ; 
j) tetrazole, COOR 128 wherein R 128 is H, (Ci^)alkyl or (C3. 7 )cycloalkyl, 
said (Ci^)alkyl and (C 3 . 7 )cycloalkyl being optionally substituted with 
25 R 160 ; and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C,. 
6 )alkyl or (C^cycloalkyl, or both R 129 and R 130 are covalently bonded 
together and to the nitrogen to which they are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
30 heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , OR 161 , 
N(R 162 ) 2 or CON(R 162 ) 2 , wherein R 161 and each R 162 is 
independently H or (CuOalkyl. 



WO 03/010141 



259 



PCT/CA02/01128 



35. The compound according to claim 34, wherein R 7 and R 8 are each 
independently H, (C^alkyl, haloalkyl, (C^cycloalkyl, 6- or 10-membered aryl, Het, 
(C^alkyl-aryl, (C^alkyl-Het, all of which optionally substituted with from 1 to 4 
substituents selected from halogen or: 

a) (Chalky!; and 

b) N(R 8a ') 2 , COR 8a , or S0 2 R te " COOR 8a , COCOOR 83 , CON(R 8a ') 2 , 
COCON(R 8a ') 2 , wherein each R 88 or R 8a ' are independently H, (d. 
6 )alkyl, (C 3 . 7 )cycloalkyl, or (C^alkyKC^cycloalkyl; or each R 8a> are 
independently covalently bonded together and to the nitrogen to 
which they are both bonded to form a 5, 6 or 7-membered saturated 
heterocycle; or R 8a " is independently (C^alkyl, (C^cycloalkyl, or (C 
6 )alkyl-(C3. 7 )cycloalkyl. 

or R 7 and R 8 are covalently bonded together to form (C^cycloalkyl, 4, 5- or 6- 
membered heterocycle having from 1 to 3 heteroatom selected from O, N, and S. 

36. The compound according to claim 35, wherein R 7 and R 8 are each 
independently H, (C^alkyl, haloalkyl, (C^cycloalkyl, 6- or 10-membered aryl, Het 
(C^alkyl-aryl, (C^alkyl-Het; or R 7 and R 8 are covalently bonded together to form ' 
cyclopropyl, cyclobutyl, cyclopentyl, pyrrolidine, piperidine, tetrahydrofuran, 
tetrahydropyran, or pentamethylene sulfide; 

wherein said alkyl, haloalkyl, (C^cycloalkyl, 6- or 10-membered aryl, Het, 
(C^alkyl-aryl, (C^alkyl-Het, cyclopropyl, cyclobutyl, cyclopentyl, pyrrolidine, 
. piperidine, tetrahydrofuran, tetrahydropyran, or pentamethylene sulfide are 
optionally monosubstituted with substituents selected from: 

a) (Chalky!; and 

b) NH 2 , N(CH 2 CH) 2 , COCH 3) or S0 2 CH 3 . 

37. The compound according to claim 36, wherein R 7 and R 8 are selected from: 
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QH CONH, 
,CONH, 







OH 





H 



and 



or R 7 and R 8 together form: 

i 



i r V Y °=H> 9 

0 0 0 0 0 0 

» ' I » I I 

.0 

and . 



38. The compound according to claim 37, wherein R 7 and R 8 are selected from: 

» » » » I I I 

a 6 6 6 „„o x 

iii, and 
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«rror K orn tofomi a 5- or 6-membered heterocycle. 
40. The compound according to claim 39, wherein R» is H. 

wherein R 100 is: 

- 1 >o 4 subsets selected from: halogen, NO, cyano or azido; or 
- 1 to 4 substiluenls selected from: 

3)(C„, „ ha,oa M . (C M ,cyc,oa, M , (C^aJkeny,, (c^kynyl, (c , e) 

al WC„)cycloa,ky,, all of which optionally substituted with R<« 

b) OR- 'wherein R ,M is H, (C M ai M) , (C^loalkyl, or (C^kyHc, 

aryl.H.,, (C^lkyOar^ortC^He, being opuonally subsstuted wi* 

d) SR'» wherein R'« is H, (chalky., (C„)cycloa,ky, or <C„)a,ky.. ( c, 
^-^(Ct^or^^^::^ 
optionally substituted with R 1s "; 

e) NR ,,1 R m wherein R" 1 is H, (C„)alkyl, (C^cycloalkyl or (C^aJkyHC. 
MM He., <C,^ a * or (C^kyriH* « 

««* , COOR-orSO.R-wharein R'«Ts ,c ,2 rc 

or bom R«< and R™ a. covaWy bor*d toga J and to the 
nitrogen to which they are attached to form » n n -, 
k , oma5 ' 6 or 7-membered saturated 

heterocycle, said alkyl, cydoalkyl arvl Hat rr , osanJra,e0 

j, , , ^ ' ^ (Cr^alkyOarjd or (C^alkyllHel or 

heterocycle being optionally substituted with R'» 

«W*H****-* a*, „ et (c^^ or ^ ^ £ 
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6 ) alkyl, (C 3 - 7 )cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het f (C^alkyl)aryl or 
(d-ealkyl)Het being optionally substituted with R 150 ; 

g) NR 118 CONR 119 R 120 , wherein R 118 , R 119 and R 120 is each H, (C^)alkyl, (C*. 

7 ) cycloa!kyl, (d^alkyl^C^cycloalkyl, aryl, Het, (d-ealkyl)aryl or (d- 

5 6 alkyl)Het, or R 118 is covalently bonded to R 119 and to the nitrogen to which 

they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
or R 119 and R 120 are covalently bonded together and to the nitrogen to which 
they are attached to form a 5, 6 or 7-membered saturated heterocycle; 
said alkyl, cycloalkyl, (Ci^alkyl^C^cycloalkyl, aryl, Het, (C^alkyl)aryl or (d- 
10 6 alkyl)Het or heterocycle being optionally substituted with R 150 ; 

h) NR 121 COCOR 122 wherein R 121 and R 122 is each H, (d-e)alkyl, (C3. 
7 )cycloalkyl, (d^alkyKC^cycloalkyl, a 6- or 10-membered aryl, Het, (d. 
6 alkyl)aryl or (d. 6 alkyl)Het, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, 
(d-6alkyl)aryl or (d- 6 alkyl)Het being optionally substituted with R 150 ; 

15 or R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is independently H, 

(C^alkyl), (C^cycloalkyl, or (d-6)alkyl-(d-7)cycloalkyl, aryl, Het, (d- 
6 alkyl)aryl or (C^alkyl)Het, or R 124 is OH or 0(d-6aikyl) or both R 124 are 
covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 

20 (d-ealkyl)Het and heterocycle being optionally substituted with R 150 ; 

j) COOR 128 wherein R 128 is H, (C^)alkyl, (C^cycloalkyl, or(C^)alkyl-(C3- 
7 )cycloalkyl, aryl, Het, (d-ealkyl)aryJ or (d-ealkyl)Het, said (d^)alkyl, (d- 
7 )cycloalkyl, or(d^)alkyl-(C3. 7 )cycloalkyl, aryl, Het, (d-ealkyl)aryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

25 k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (d-e)alkyl, (C 3 - 

7 )cycloalkyl, (d-6)alkyl-(d- 7 )cycloalkyl, aryl, Het, (d^alkyl)aryl or (d. 
6 alkyi)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl, 

30 (d- 6 alkyl)Het and heterocycle being optionally substituted with R 150 ; 

I) aryl, Het, (C^alkyljaryl or (C^alkyOHet, all of which being optionally 
substituted with R 150 ; wherein R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 
- 1 to 3 substituents selected from: 
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10 



15 e. MB"1d"2 



20 



25 



30 



a) (C^ alkyl or haloalkyl, (C, 7 )cycloalkyl, C 3 , spirocycloalkyl 

TTlT inir)9 1 or2 heteroatom - ^ )a,ken * 

b) OR ^HM^fi^^ 
(C, 7 )cycioalkyl, aryi, Met, (C^ary. or (C, 6 al W et, said alkyl 
Ml, ^ Met, (C^, M)a ^ or(Cl ^ )Het bei . ngopa J v 
substituted with R™° ; * 
0) SR'», SO^^^^,,,,.^ ^ rio> 
independently H, (Chalky,, (CIcycloalkyI or (C.^lkyHC, 
rlcycloalkyl, eql, Met, (C^jary, or <c„alky|)He, or bom R'« are 
covertly bonded togete and to the nltrogen t0 whlch are 
arched to form a 5, 6 or 7-membered saturated hetetocycie, said 
alkyl. cydoalky,; aryl, Net, (C„alky|)a^ o, (C^Re, or 
heterocycle being optionally substituted with R'« 
e) NR'"R"> ^ „,„ „ H _ (0i4)aI|<y)i w 

a„, Net (C^a* or ,c„a, M)He ,, and 

1 h ,, ky '' (CH,cyctoa,k * « nwwwu« 

aryl, Met, (C.alkyoaryl, (C^kyDHet or S0 2 R-wherein R" s ls (0 

(C^oalkyl, or (C^alkyl-fc^oyCoeJ^ ar* Het, ,0, 
ealkyOtuyl or (C^He.. or both R" 1 and R 111 are oovalenBy " 
bended together and to the ntogen t0 ^ , hey are ^ fc 
form a 5, 6 or 7-membered saturated hetetocyde, said alkyl 
cycle** m He.. (C,^^ or (C|<al|(yl)Htt „ ^ 
being optionally substituted with R 160 - 

ONR".coR- W here,„R-«andR.» te eaehH, ( C, J a, M , ( c, 
tZTf ( °" ,a ' WC ">», ar» He,, (C.^a* or ,0, 

eZ, r (c " ,a,k " <ci7> W 

i <Cw ^ ,0r(0 '^' H «'^»^na«ysubs»u,ed 

g, NH'"CONR".R.». wherein R'«, R.» and „,» „ ^ „ 
«)alkyl. (C^cyolo^,, (C^-^leyctoalkyl, a*,, He(, (C, 
or (c M a,Ky,,He,, or R- „ covalen% ^ „ ^ 

saturated heterocycle. orR"°and R-„ covalently bonded 
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together and to the nitrogen to which they, are attached to form a 5, 6 
or 7-membered saturated heterocycle, said alkyl, cycloalkyl, (CV 
6 )alkyl-(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het or 
heterocycle being optionally substituted with R 160 ; 
h) NR 121 COCOR 122 wherein R 121 is H, (C^alkyl optionally 
substituted with R 160 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and 
each R 124 is independently H, (C^alkyl), (C^cycloalkyl, or (C^)alkyl- 
(C3. 7 )cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyl)Het, or R 124 is OH 
or O(C^alkyl) or both R 124 are covalently bonded together to form a 5, 
6 or 7-membered saturated heterocycle, said alkyl, cycloalkyl, alkyl- 
cycloalkyl, aryl, Het, (C^alkyl)aryl or (C^alkyOHet and heterocycle 
being optionally substituted with R 160 ; 

j) tetrazole, COOR 128 wherein R 128 is H, (C^)alkyl, (C^cycloalkyl, 
orfCi^alkyHC^cycloalkyl, aryl, Het, (C^lkyOaryl or (C^alkyOHet, 
said (C^alkyl, (C 3 . 7 )cycloalkyl, or(C^)alkyl-(C 3 .7)cycloalkyl, aryl, Het, 
(C^alkyl)aryl and (C^alkyl)Het being optionally substituted with R 160 ; 
and 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C,. 
e )alkyl, (C3. 7 )cycloalkyl, (CuOalkyKCa-^cycloalkyl, aryl, Het, (C,. 
6 alkyl)aryl or (d^alkylJHet, or both R 129 and R 130 are covalently 
bonded together and to the nitrogen to which they are attached to 
form a 5, 6 or 7-membered saturated heterocycle, said alkyl, 
cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyOaryl, (C^alkyl)Het and 
heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 
SR 161 , S0 2 R 161 , OR 161 , N(R 162 ) 2 , S0 2 N(R 162 ) 2 , NR 162 COR 162 or 
CON(R 162 ) 2 , wherein R 161 and each R 162 is independently H,- 
(C^alkyl, (C3. 7 )cycloalkyl or (C 1 ^)alkyl-(C 3 . 7 )cycloalkyl; or both 
R 162 are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
saturated heterocycle. 



42. 



The compound according to claim 41, wherein Q is a 6- or 10-membered 
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aryl, Het, (C 1<a |ky|)aryl or (C^alkyO-Het all nf w h;^ * • 

with: ^Het, all of which being optionally substituted . 

■ 1 to4s U bs«tuentsse,ec»edfrorn: ha,ogen,N0 2 , cyano orazido- or 
- 1 to 4 substituents selected from- 

independently H,(C M )alkyl,(c s . I )ovcioalkvl 1 ,,,r m^J 



e) NR ft" 2 wherein r 111 ;o u . 

w^, ™ ,(0 '^'^^°aC„all<yl)Het,andR" ! isH CN ,r 

rfeyctoall<yl,or(C„)alkyHC 37 )cvcloalkv, u . ' , "* ,a " <y '• (C3 • 
0 NR-cotf" R"« aw R-» „ eac . H ' , ,„ , 
.lalkvlip i„ , . f ^""Waiyfor C, <a ||<yi)Het, said (C, 
(^^alkyOHet being optionally substituted with R 150 - 

orm a 5 ' 6 or 7-membered saturated 
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heterocycle; said alkyl, cycloalkyl, (d-6)alkyl-(C;j. 7 )cycloalkvl, aryl, Het, (d. 
6 alkyl)aryl or (Ci^alkyl)Het or heterocycle being optionally substituted with 
R 150 ; 

h) NR 121 COCOR 122 wherein R 121 is H, (d-e)alkyl optionally substituted with 
R 150 , and R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each R 124 is 
independently H, (Chalky!), (Cg. 7 )cycloalkyl, or (d.<>)alkyKC3. 7 )cycloalkyl, 
aryl, Het, (C^alkyOaryl or (C,^alkyl)Het, or R 124 is OH or 0(d.ealkyl) or both 
R 124 are covalently bonded together to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyl)aryl or 
(d-ealkyl)Het and heterocycle being optionally substituted withR 150 ; 
j) COOR 128 wherein R 128 is H, (C^)alkyl, (C^cycloalkyl, or(C^)alkyl-(C3. 
7 )cycloalkyl, aryl, Het, (C^alkyOaryl or (C^alkylJHet, said (C w )alkyl, (0* 
7 )cycloalkyl, orfC^alkyHCa^cycloalkyl, aryl, Het, (d-ealkyl)aryl and (d- 
6 alkyl)Het being optionally substituted with R 150 ; 

k) CONR 129 R 130 wherein R 129 and R 130 are independently H, (C^)alkyl, (C3. 
7 )cycloalkyl, (C^alkyHC^cycloalkyl, aryl, Het, (C^alkyOaryl or (d- 
6 alkyl)Het, or both R 129 and R 130 are covalently bonded together and to the 
nitrogen to which they are attached to form a 5, 6 or 7-membered saturated 
heterocycle, said alkyl, cycloalkyl, alkyl-cycloalkyl, aryl, Het, (C^alkyljaryl, 
(d-ealkyl)Het and heterocycle being optionally substituted withR 160 ; 
I) aryl, Het, (C1-6alkyl)aryl or (C1-6alkyl)Het, all of which being optionally 
substituted with R 150 ; wherein R 150 is selected from: 

- 1 to 3 substituents selected from: halogen, N0 2 , cyano or azido; or 

- 1 to 3 substituents selected from: 

a) (d. 6 ) alkyl or haloalkyl, (C^cycloalkyl, (C 2 ^)alkenyl, (C 2 ^)alkynyl, 
(d-e) alkyl-(C 3 . 7 )cycloalkyl, all of which optionally substituted with R 160 ; 

b) OR 104 wherein R 104 is H, (C^alkyl), (C^cycloalkyl, or (d- 6 )alkyl- 
(C 3 . 7 )cycloalkyl, aryl, Het, said alkyl, cycloalkyl, aryl and Het being 
optionally substituted with R 160 ; 

c) OCOR 105 wherein R 10S is (d-ejalkyl, (C^cycloalkyl, (d-eJalkyHCg. 
7 )cycloalkyl, Het, (Ci^alkyl)aryl or (d-6alkyl)Het, said alkyl, cycloalkyl, 
aryl, Het, (d-6alkyl)aryl or (Ci < alkyl)Het being optionally substituted 
with R 160 ; 

d) SR 108 , SO 2 N(R 108 ) 2 or SO 2 N(R 108 )C(O)R 108 wherein each R 108 is 
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- to *e nibogen l0 which ftey are * 
fom, a 5, 6 or 7. m embe red satoted heteracyole, S aid alky, 
chalky, or heterooyole being opdonady substituted with R». 
.) W W- R- fe H , (c,^, or (C , 

orbotn R 1 " an, R.« are oovaWybor*,^' 
and «o the nrtrogen to whloh uney are a«aohod ,o form a 5, 6 or 7- 
membered mm beterocycle, aard a lkyl , oydoa.ky,. ary, Ha. ,c 

' 'TT""--* ""'and R-la each H, (C > 

WW*,,, ^ Het , ; 

^.^aryror^^Hetbemoop^subaWed 
9) NR«.C0NR".R», ^ R „. R ,„ and Rl20 fe ^ 
•>■**. (C^oyebalkyl. or R™ and R'» are covalenby bonded 
together and ,o me nibogen ,o wbioh brey a re attached to torn, a 5 6 
or 7-memberad aatonatod heterocycie; said alky,, cycloalky, or ' 
heterocycie being optionally substituted wilh R'»- 

h) NR-COCOR-whenein «- fe H, <C H ,a,Ky, opb„„a„y 
subebWad * „.», or „,* „ ^ w ^ ^ 

each R fe independent H, (Chalky,) „ r ( c M )oyotoaikyl, or R'» fe 

a s 1°7 " "* " b "* d * *™ 

as, 6 or 7-membered saiuratod heterocycie. aaid alky., cycloalky, and 

heterooyole being optionally substituted with R™; 

j) tetrazole, COOR"* wherein H««i<,u if i „ '. 

saidtr wherel "" BH .(C. < )alkylor(C s .,)cycloa||< y |, 

(Chalky, and (C^cyCoalky, being op«o„a»y subsKuted J 
« ;and 

•ogebner and to *. nfrogen to which tbay are attaoned to <L . , , 
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or 7-membered saturated heterocycle, said alkyl, cycloalkyl and 
heterocycle being optionally substituted with R 160 ; 

wherein R 160 is defined as 1 or 2 substituents selected from: 
tetrazole, halogen, CN, C^alkyl, haloalkyl, COOR 161 , S0 3 H, 
5 S0 2 R 161 , OR 151 , N(R 162 ) 2 , .S0 2 N(R 162 ) 2 , NR 162 COR 162 or 

CON(R 162 ) 2 , wherein R 161 and each R 162 is independently H, 
(d^alkyl, (C^Jcycloalkyl or (Ci^alkyKCa^cycloalkyl; or both 
R 162 are covalently bonded together and to the nitrogen to 
which they are attached to form a 5, 6 or 7-membered 
10 saturated heterocycle. 



43. The compound according to claim 42, wherein Q is a 6- or 1 0-membered aryl 
or Het, both being optionally substituted with: 

- 1 to 3 halogen, N0 2 , cyano, azido; or 

- 1 to 3 substituents selected from: 

a) (Ci-e) alkyl or haloalkyl, first (C^cycloalkyl, (C 2 -6)alkenyl, (C 2 ^)alkynyl, (Ci. 
15 6 ) alkyl-(C 3 - 7 )cycloalkyI f all of which are optionally substituted with R 150 ; 

b) OR 104 wherein R 104 is H, (Chalky!); 

d) S0 2 NHR 108 wherein R 108 is H or (C^)alkyl; 

e) NR 111 R 112 wherein both R 111 and R 112 are independently H or (C^)alkyl; 

f) NHCOR 117 wherein R 115 is H or (Ci. 6 )alkyl; 

20 g) NHCONR 119 R 120 , wherein R 119 and R 120 is each independently H or (d. 

e)alkyl; 

h) NHCOCOR 122 wherein R 122 is OR 123 or N(R 124 ) 2 wherein R 123 and each 
R 124 is independently H or (Chalky!); 
j) COOR 128 wherein R 128 is H, (C^alkyl; 
25 k) CONHR 130 wherein R 130 is H, (Chalky); 

I) 6- or 10-membered aryl, Het, (C^alkyl)aryl or (C^alkyOHet, said aryl, Het, 
(C^alkyl)aryl or (C^alkylJHet being optionally substituted with R 150 ; wherein 
R 150 is selected from: 

- 1 to 3 halogens; or 
30 - 1 to 3 substituents selected from: 

a) first (Ci*) alkyl or haloalkyl, first (C^cycloalkyl, (C^alkenyl, (C 2 . 

8 )alkynyl, (C t ^) alkyl^G^cycloalkyl, all of which are optionally 
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substituted with tetrazole, OR 102 COOR 102 i»h a • »io2. 
(C^)alkyl; ' n ' s ^ or 

b) OR- wherein R™ is H> (C^lkyl); 

cDSOaNHR-whereinR^isHorfC^alkyl; 

e) NR 111 R 112 wherein both R 111 and R»2o m - ^ 

6 )alky|; a * independently H or (C, 

ONHCOR-whereinR^-isHorCC^and 



h) NHCOCOR 122 wherein R 122 is OR 123 , 



each R 124 is independently H or (C^alkyl)- 
f) COOR 128 wherein R 128 is H, (C^Jalkyl; and 
k) CONHR 130 wherein R 130 is H, (C^Jalkyf. 



or N(R 124 ) 2 wherein R 123 and 



44. The 



compound according to claim 43, wherein Q 



is selected from: 




0^ OH 



WO 03/010141 



PCT/CA02/01128 




WO 03/010141 



271 



PCT/CA02/01128 




A compound represented by Formula la: 



Y 




wherein: ( ,a ) 
AisO, S, NR 1 , orCR 1 ; 
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BisNR 3 orCR 3 ; 

R 1 is selected from the group consisting of: H, (C^alkyl, benzyl, (C^ alky!)-(C6- 
i 0 aryl), (C^ alkyl)-5- or 6-membered heterocycle having 1 to 4 heteroatoms selected 
5 from O, N, and S, and 5- or 6-membered heterocycle having 1 to 4 heteroatoms 
selected from O, N and S, 

wherein said benzyl and said heteroatom are optionally substituted with from 
1 to 4 substituents selected from the group consisting of: COOH, COO(d-6 
alkyl), halogen, and (C w alkyl); 

10 

R 2 is selected from the group consisting of: H, halogen, (C^alkyl, (C^cycloalkyl, 
phenyl, 5- or 6 : membered heterocycle having 1 to 4 heteroatoms selected from O, 
N, and S, pyridine-N-oxide , and 9- or 10-membered heterobicycle having 1 to 4 
heteroatoms selected from O, N and S, 
15 said phenyl, heterocycle and heterobicycle being optionally substituted with 

from 1 to 4 substituents selected from the group consisting of: halogen, 
C(halogen) 3) (C^alkyl, OH, 0(C^ alkyl), NH 2 , and N(C^ alkyl) 2 ; 

R 3 is selected from the group consisting of: 5-, 6- or 7-membered heterocycle having 
20 1 to 4 heteroatoms selected from O, N, and S, norbornane, (C 3 . 7 )cycloalkyl and 
(C^cycloalkyKC^ alkyl); 

M is N, CR 4 , or COR 5 , wherein R 4 is selected from the group consisting of: H, 
halogen, and (d* alkyl); and R 5 is selected from the group consisting of: H and (C,^ 
25 alkyl); 

K and L is N or CH; 

— represents either a single or a double bond; 

30 

Y is O or S; 

Zis OR 6 orNR 6 R 6a 

R 6 is selected from the group consisting of: H, (Ci. 6 )alkyl, (C M )cycloalkyl, 
35 (Ca^cycloalkyKd^alkyl, (CwoJaryl, (C fr1 o)aryl(C^)alkyl. (C^alkenyl, 
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(C^^oaMCWalten^, (CV^c^alkenyl, N{(C K ) all*, NHOOO(C, 
"M*** NHCO^aryl, (C„)a, M -5. or 6-a ( om ha te rocycl e , having ,",„ 4 
heteroa^s selacsd from o, N and S, a* * or ,0-a.on, he^cyde having , ,0 
4 heteroatoms selected from O, N and S; 

wherein said alkyl, cycloaikyl, aryi, alkenyl, heterocycle are all optionally 
substituted with from 1 to 4 substituents selected from: OH, COOH 
COOtC^alky,, (C^ky,, (C^a.kyl-hydroxy, phenyl, benzyloxy, ha.ogen 
<C 2 ,)alkenyl, (C 2 .)a.ken y i-(C 1 ,)alkyl-COOH, 5- or 6-membered heterocycle 
having 1 to 4 heteroatoms selected from 0, N and S, 

wherein iS aid alkyl, cycloaikyl, aryl, alkenyl and heterocycle 
being optionally substituted with from 1 to 4 substituents 
, selected from: (C M alkyl), CF 3) OH, COOH, 

NHC(C^alkyl) 2 , NHCO(C^ alkyl), NH 2 , NH(C^ alkyl), and 
N(C^alkyl) 2 ; 

9- or 10-membered heterobicycle having 1 to 4 heteroatoms setected from O 

3nd S> Sald het ^obicycle being optionally substituted with from 1 to 4 
substituents selected from: 

halogen, OP0 3 H, sulfonamido, S0 3 H, S0 2 CH 3 , -COIMH 2 , 
-COCH 3 , (C^alkyl, (C 2 ^alkenyl)COOH, tetrazolyl, COOH 
-CONH 2 , triazolyl, OH, N0 2 , NH 2 , -0(C^ alkyl)COOH, 
hydantoin, benzoyleneurea, (C^alkoxy, cyano, azido', 
-O-fC^alkyl COOH, -0-(C^)alkyl COO-fC^alkyl, NHCO( Cl 
6 alkyl), -NHCOCOOH, -NHCOCONHOH,-NHCOCONH 2 
-NHCOCONHCH 3 , -NHCO(C,. 6 )alky|.COOH, 

-NHCOCONH(C^)alkyl-COOH,-NHCO(C 3 . 7 )cycloalkyl- 
COOH, -NHCONH(Ce, 0 )aryl-COOH, - NHCONH^aryl- 
COO(C^)alkyl, - NHCONHfC^alkyl-COOH,- NHCONH(C 1 
eJalkyl-COOfC^alkyl, - NHCONH(C^)alkyl-(C 2 . 6 )alkenyf- 
COOH, - NHCCLsJalkyl-^^Jaryl-O^t^alkyl COOH, - NH(C,_ 
^alkyl-^oJaryl-COOH.-NHC^COOH, -NHCONH 2 
-NHCO(C^)hydroxyalky(COOH, -OCOfC^hydroxyalkyl 
COOH, (Ca^)cycloalkyl COOH, 



WO 03/010141 



PCT/CA02/01128 



274 




H 

0 s , -NHCN, -NHCHO, -NHS0 2 CH 3( and 

-NHS0 2 CF 3 ; 

6- or 10-membered aiyl being optionally substituted with from 1 to 4 
substituents selected from: 
5 halogen, OP0 3 H, sulfonamide S0 3 H, S0 2 CH 3) -CONH 2 , 

-COCH3, (C^Jalkyl, (C 2 w,alkenyl)COOH , tetrazolyl, COOH, 
-CONH 2 , triazolyl, OH, N0 2 , NH 2 , -0(C^ alkyl)COOH, 
hydantoin, benzoyleneurea, (C M )alkoxy, cyano, azido, 
-0-(C^)alkyl COOH, -O-fC^alkyl COO-fC^alkyl, NHCO(C,. 
1 0 6 alkyl), -NHCOCOOH, -NHCOCONHOH.-NHCOCONHz, 

-NHCOCONHCH3, -NHCO(C^)alkyl-COOH, 
-NHCOCONH(C^)alkyl-COOH, -NHCO^cycloaikyl- 
COOH, -NHCONH(C6-i 0 )aryi-COOH, - NHCONH(C 6 . 10 )aryl- 
COO(C w )alkyl, - NHCONH(C^)alkyl-COOH,- NHCONH(d. 
15 6 )alkyl-COO(C^)alkyl, - NHCONH(C^)alkyl-(C 2 ^)alkenyl- 

COOH, - NH(C^)alkyl-(C6-io)aryi-0(C^)alkyl COOH, - NH(d. 
6 )alkyl-(C6-io)aryl-COOH, -NHCH 2 COOH, -NHCONH 2 , 
-NHCO(C^)hydroxyalkyl COOH, -OCO(C^)hydroxyalkyt 
COOH, (C3. 6 )cycloalkyl COOH, 
o 




a— - h 

20 0 . , s , -NHCN, -NHCHO, -NHS0 2 CH 3 , and 

-NHS0 2 CF 3 ; 

coumarin, (C^alkyl-amino, NH(C^ alkyl), C(halogen) 3 , 
-NH(C M )acyl, -NHfC^aroyl, -0(C^alkyl)-Het; 



25 R 6a is H or (Ci-e alkyl) covalently bonded to either R 7 or R 8 to form pyrrolidine; 
orZis 

t 

Q 



o 
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wherein 

W is CR'rb wherein R'and R'are each independently H, ( Cl , alkyl), (C 3 7 
cyc.oa lkyl ),(C, 6 al M )^ 

. 6-membered heterocycle having froml to 4 heteroatoms selected from O N and S 

8 1 ^rrr 6 ' heter ° biCyC,e ^ 1 10 4 h6ter0at0mS S6,6Cted f ™ O, N, and 

f!^ n 6 " memb6red heter ° CyC,e ^ fr ° m1 10 4 h6teroatoms se '-ted 

from O, N, and S, or (Ctt afkyf)-9- or 10-membered heterobicycle having 1 to 4 

heteroatoms selected from O, N, and S, 

or R 7 and R« are covalently bonded together to form (C, 7 cycloalkyl), 4-, 5- or 
6-membered heterocycle having froml to 4 heteroatoms selected from O, N and S- 
or one of R or R 8 is covalently bonded to R 9 to form a pyrrolidine; 

wherein said alkyl, cycloalky., heterocycle, heterobicycle, phenyl are 
optionally substituted with from 1 to 4 substituents selected from the group 
consisting of: OH, COOH, (C, 6 alkyl), (C M alkenyl), CONH 2 , NH 2 , NH( Cl , 
aky , HV» a.kyi) 2 , NHCOCOOH, NHCOCON(C, 6 a,kyi) 2 , NHCOCONH( Cl . 
alkyl). SH, S(C, 6 alkyl), NHC(=NH)NH 2 , halogen, and COO( Cl , alkyl); 

R 9 is H or (Ce alkyl); and 

Q is selected from the group consisting of: (C^lkyhCONHaryl, 6- 9- or 
10-membered aryl, biphenyl, 5- or 6-atom heterocycle having 1 to 4 heteroatoms 
selected from O, N and S, 9- or 10-membered heterobicycle having 1 to 4 
heteroatoms selected from O, N and S; 

wherein said aryl, biphenyl, heterocycle and heterobicycle are all optionally 
substituted with from 1 to 4 substituents selected from: OH, COOH ' 
COOfC^alkyl, (C,«)alkyl, (C^alkylCOOH, (C^ alkyl)(C 2 . alkynyij 
(C^alkyl-hydroxy, phenyl, benzyloxy, halogen, (C 2 ,)alkenyl, (C 2 ,)a.kenyl- 
(C^alkyl-COOH, 5-or 6-membered second heterocycle having 1 to 4 
heteroatoms selected from O, N and S, NH-5- or 6- membered second 
heterocycle having 1 to 4 heteroatoms selected from O, N, and S, 
wherein said second heterocycle and phenyl being optionally 
substituted with from 1 to 4 substituents selected from: (C,« alkyl) 
CF 3 , OH, (C^alkyl) COOH, 0(C, 6 alkyl)COOH, (Chalky!) COO(C,' 
aalkyl). CH 2P henyl, COO(C, 6 alkyl), (C^alWMC^alkyl), COOH 



WO 03/010141 



PCT/CA02/01128 



276 

NCH(C^alkyl) 2 , NC0(C 14 alkyl), NH 2 , NH(C^ alkyl), halogen, and 
N(C^alkyl) 2 ; 

halogen, OP0 3 H, benzyl, sulfonamide SH, SOCH 3 , S0 3 H, S0 2 CH 3l S(C^ 
alkyl)COOH, -CONH 2> -COCH 3l (C^alkyl, (C^alkenyl)COOH 
5 wherein said alkenyl is optionally substituted with from 1 to 2 

(Cm.6 alkyl) substituents, 
(C 2 ^alkenyl)COO(C^alkyl), tetrazolyl, COOH, triazolyl, OH, N0 2 , NH 2 , , - 
0(C^ alkyl)COOH, hydantoin, benzoyleneurea, (C M )alkoxy, (CmJalkpxyCC^ 
alkyl)COOH, cyano, azido, -0-(C,^)alkyl COOH, -0-(C,^)alkyl 

10 COO-(C^)alkyl, -NHCOCOOH, -NHCOCONHOH,-NHCOCONH 2 , 

-NHCOCONHCH 3 , -NHCO(C^)alkyl-COOH, -NHCOCONH(C^)alkyl-COOH, 
-NHCO(C3. 7 )cycloalkyl-COOH, -NHCONH(C6. 10 )aryl-COOH, - NHCONH^ 
loJaryl-COOfC^alkyl, - NHCONH(C^)alkyl-COOH,- NHCONH(C,^)alkyl- 
COO(C^)alkyl, - NHCONH(C^)alkyl-(C 2< )alkenyl-COOH, - NH(C^)alkyl-(C6. 

15 i 0 )aryl-O(C,^)alkyl COOH, ,- NHfC^alkyHC^aryl-COOH, -NHCH 2 COOH, 

-NHCONH 2 ,-NHCO(C^)hydroxyalkyl COOH, -OCO(C^)hydroxyalkyl 
COOH, (C^cycloalkyl COOH, 

v£ Xr° 

0 S , ° , -NHCN, -NHCHO, -NHS0 2 CH 3 , 

-NHS0 2 CF 3 , coumarin, (C^alkyl-amino, NH(C 1 . 6 alkyl) 2 , C(halogen) 3 , 

20 -NH(C 2 ^)acyl, -NHfC^aroyl, 

-CONH^^alkyl), -CO(C^)alkyl-COOH, -CONHCd^alkyl-COOH, 
-CO-NH-alanyl, -CONH(C M )alkylN(C^alkyl) 2 , -CONH(C M ) alkyl-Het, 
-CONH(C 2 ^) alkyl-(COOH)-Het,-CONH(C,. 2 alkyl) (OH)(C,. 2 alkyl)OH, 
-CONH(C^) alkyl-COOH, -CONH^o aryl), -CONH-Het, 

25 -CONH(C6. 10 ) aryl-COOH, -CONH(C 6 -io) aryl-COO(C^) alkyl, 

-CONH(C^) alkyl-COO(C^) alkyl, -CONH(Cb. 10 ) aryl-(C^)alkyl-COOH, and 
-CONH(C6. 10 )aryl-(C 2< )alkenyl-COOH, 
or a salt thereof. 
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47. A compound of the formula: 

O 




R 3 

wherein A, R 2 , R 3 and Z are defined as follows: 



Cpd.# 


A 


R z 


R 3 


z 


1001 


NH 


6 


5 




1002 


NH 






.OH 










1003 


NH 


6 




o 


1004 


NH 


■5 


6 




1005 


NH 




6 


-vp 


1006 


NMe 




3 


H ">=0 OH 
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Cpd. # 


A 


R 2 


R 3 


z 


1007 


o r- 

o 


J 


Q 
















V 

OH 




< 








1008 


NMe 


o 


O* 

--NH 












| 




















0 






1009 


NMe 


0, 


) 


6 


o N 

o 

V 

OH 


1010 


NMe 






5 


0. 


1011 


NMe 


0^ 




6 


o. 

^ J 

V 

OH 



WO 03/010141 



279 



PCT/CA02/01128 




WO 03/010141 



PCT/CA02/01128 



280 



Cpd.# 


A 


R 2 


R 3 


z 


1018 


NMe 


6 


6 


N — ( 
H \ 

\ 

O^OH 


1019 


NH 


6 




OMe 

H V^OMe 


1020 


NMe 


6 


6 


/ 

/ — N 

O^OH 


1021 


NMe 








1022 


S 




5 


N — \ 
H \ 

V 

OH 


H ADO 

1023 


K lit A 

NMe 


6 


5 


HN J, 

Y 

O^OH 
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Cpd.# 


A 


R 2 


R 3 


z 


1030 


NMe 


6 


5 




1031 


KIK 

NMe 


^0 


5 


-v_D H 

0 \ 

w 

NHj 


1032 


NMe 


6 




COOH 


1033 


NMe 


6 


5 


"o. 

COOH 



and 



48. A compound of the formula: 





|R 7 s 












Q 



wherein R 1 , R 2 , R 7 , R 8 and Q are defined-as follows: 



Cpd. 

# 


R 1 


R 2 




Q 
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Cpd. 

# 


R 1 


R 2 




Q 


2008 


H 






CUUn 


2009 


H 


■5 


CH 9 


v 

o u 


2010 


H 






0 <^OH 


2011 


H 




CH 3 


o 


2012 


H 




CH 3 


i 


2013 


H 


5 
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Cpd. 

# 


R 1 


R 2 




Q j 


2021 








0 


2022 




6 






2023 


Me 


H 






2024 


H 


T 






2025 


H 




a 




2026 


Me 


NH 2 
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Cpd. 

# 


R 1 


R 2 




Q 


2033 


H 


6 






2034 


Me 








2035 


H 


6 




u 


2036 


H 






\ 


2037 


H 








2038 


H 


5 




J^OH 
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Cpd 


R 1 


R 2 




Q 


2039 


H 


r 


I > 




/ ~V""° H 

0 


2040 


f 










2041 


Me 








q^OH 


2042 


H 








2043 


9 








2044 


H 


6 




Cr 

— . 
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Cpd. 

1 # 


R 1 


R 2 




Q 


2045 


f 


0 




ft 


O 


2046 


H 




& 


jh-OH 
0 


2047 


H 




CH 3 


0 


2048 


H 






I \ 


0 \ 

OH 


2049 


. H 




ft 


/ V" oh 

o 


2050 


H 




5 
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I Cpd 

# 


. R 1 




X ° 


205 1 


1 Me 




0 <^OH 


2052 


H 




0<^OH 


2053 


H 




•0=/ 
1 OH 


[2054 


Et 




^ J) 

O^OH 


j 2055 


H 




O^OH 


f2056 


H 


6 
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Cpd. 

# 


| R 1 


R z 




Q 


2063 




H -~V* 




o OH 


2064 


H 








2065 


H 


5 




o^oh 


j 2066 j 


Me 






0 <^OH 


I 2067 j 


H 


0 


a 


0 

bH 
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Cpd. 
# 


R 1 


R 2 




Q 


2068 


Me 


T 






2069 


H 












& 




V 

0 ^OH 


2070 


Me 


T 

6 




o=/ 

OH 


2071 


Me 


T 

6 




OH 


2072 


Me 


6 







WO 03/010141 

PCT/CA02/01128 

295 



Cpd 

# 


R 1 


R 2 


5< 


Q 


2073 


Me 


T 

0 






2074 


Me 


T 

6 




if 


2075 


Me 


6 






2076 


Me 








2077 


Me 


6 




H 2 N^O 
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Cpd. 

# 


R 1 


R 2 




Q 


2078 


H 






0 2 


2079 


H 






o 


2080 


Me 


NH 2 




0 


2081 


Me 


NH 2 














X 


2084 


H 




















ft 
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Cpd. 

# 




R z 




Q 


2092 


Me 


6 


r 


4 








0 


/ V" oh 

0 


2093 


Me 






/ V-OH 
0 


2094 


Me 


6. 






2095 


Me 


6 






2096 


Me 


& 














2097 


Me 


(^1 
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Cpd. 

# 


R 1 


R 2 




Q 


2104 


Me 


O^NH 




Q ' * 


2105 


Me 






0 

o wn 


2106 


Me 


6 


0 


0 n 


2107 


Me 






o 

O ■ 


2108 


Me 






0 <^~OH 


2109 


Me 


0^ 


^9 
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51 . A compound of the formula: 




wherein R 2 , R 3 and n are defined as follows: 



■ cpd.# 


R 2 


R 3 


n 


5001 

! 


5 


6 


1 | 



52. A compound of the formula: 
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cpd.# 


R 






6003 


ori3 

j on 3 

\ 
> 

I 




H 3 C \/ CH 3 


6004 

! 






6005 


CH 3 






6006 
6007 

i 

j ~6008~j 

i 

,» 

! 

1 

1 

1 


CH 3 

CH 3 
CH,~ 

S 

i 


Or 

H 3 C^0 
0 b 

£r 

HN 
Hljl 


1 

1 i 

W j 

! 

h 3 c n^ 3 i 

! 

"H 3 c77 6i ^" 

Y<y : 

i 
f 


6010 | 

i 

j 


~CH~J 

f 

1 

| 






6011 

1 


CH 3 

i 


O 


i 


6012 j CH 3 

I 

! 

i 


0 
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cpd. # 




R 2 




"6013" 




HN 


H C ^ChL 
n 3°\y 3 


6013 

j 


CH 3 


HN 


H C 

1 


6014 


r CH 3 


X 




6015 

i 

S 


CH 3 


HN 

6 


«rc d| J ! 

I 


""6016"" 






H 3 C^ CH 3 

y y , 


~Soi7" 

1 


""CRT" 


1 Y 


_ H;c"cH 3 i 


~6bi8~ 


~ ch 3 




i H 3 C. x CHj j 

; 


~6019 


~CH 3 " 




H >°^ CH3 ! 

1 ' « 
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cpdJ 


t R 1 


R 2 


IK 


"6020 

i 




7 

■1 /0 - 


H 3 C V/ 3 

vV 


■ 6021 


CH 3 

i 




H 3 C N/ CH 3 


6022 


CH 3 


HN 

6 

N 


vV 

; j 
1 i 


6023 


CH 3 

I 


HN i ! 






o 


1 


15024 j 

1 


CH 3 

! 

1 

i 

| 


o=|=o 




6025 ~~ 


CH 3 j 


HN 

) 


H 3 Cs^ CH 3 

! 




j 

i 


1 

1 




6026 


CH 3 j 

i 
i 

— i. 


OH j 
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cpd. # 


R 1 


R 2 




~6"b27~ 






H C ,CH<i 
3 >S 

i 

1 

i 


6028 

s 
; 


CH 3 


, y 


l 

! 


'6029 

1 


CH 3 




h 6030 

J 

i 








CH 3 

r 


HN 

6 


^ i 

.i 
1 


6031 

I 


CH 3 


UN 


H C ^CH„ 

1 

I 


r6032" 

! 
1 
1 

: 
1 


"~chT~ 


HN 




6033 

! 


CH 3 


HN 

b 
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cpd.# 


R 1 


R 2 




"6034" 


! CH 3 




H 3 C^CH 3 


6035 

i 


CH 3 


? 


H 3 C^CH 3 


""6036 ~ 


CH 3 








__ _.. . 


6 




~6037~ 




a. 












1 6038 

j 


CH 3 






~ 6039 




N 




6040 i 

! 


CH 3 


s ! 




j 6041 


CH 3 | 

i 

! 


T 




6042 


CH 3 j 


-p j 


/ — \ 


~6043~f' 


CH 3 

I 
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cpd. # 


R 1 


R 2 


54 


" 6044 " 




& 




^6045" 


CH 3 






~6046~ 


CH 3 






~6047 


CH 3 


fi ¥ 

V 

CI 


! 


6048 

! 


CH 3 


V 

CI 


i 


6049 

j 




6 

CI 


* * i 


6050 


CH 3 


ff^N 

V 


i 






CI 




DUO 1 


OH 3 






6052 


CH 3 




rjl 


6053 
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CH 3 
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wherein R 2 , R 7 , R 8 and Q are defined as follows: 
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cpa # 


R 




Q 


7070" 


0 




N 


7071 










G 






T072~ 
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OH 


j 7073 
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xV 
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1 _ 




7075 

| i 
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! / 

j — M 


UL s | 








NH, j 
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Y ; 
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0 1- 
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wherein R 2 , R 7 and R 8 are defined as follows: 
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cpd.# 



9001 




;and 



9002 





56. A compound of the formula I according to claim 1 , or a pharmaceutical^ 
acceptable salt thereof, as an inhibitor of .RNA dependent RNA polymerase activity 
of the enzyme NS5B, encoded by HCV. 

57. A compound of the formula I according to claim 1 , or a pharmaceutical^ 
acceptable salt thereof, as an inhibitor of HCV replication. 

58. A pharmaceutical composition for the treatment or prevention of HCV 
infection, comprising an effective amount of a compound of formula I according to 
claim 1, or a pharmaceutical^ acceptable salt thereof, and a pharmaceutical^ 
acceptable carrier. 

59. A composition according to claim 58, further comprising an 
immunomodulatory agent. 



60. A composition according to claim 59, wherein said immunomodulatory agents 
is selected from: a-, p-, 8- y-, and ©-interferon. 

61. A composition according to claim 58, further comprising another antiviral 
agent. 

62. A composition according to claim 61 , wherein said antiviral agent is selected 
from: ribavirin and amantadine. 



5 
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63. A composition according to claim 58, further comprising another inhibitor of 
HCV polymerase. 



64. A composition according to claim 58, further comprising an inhibitor of: HCV 
helicase, HCV protease, HCV metalloprotease or HCV IRES. 

65. Use of a compound of formula I according to claim 1 , for the manufacture of 
a medicament for. the treatment of HCV infection. 

66. An intermediate compound represented by formula 1 c: 

9 R\ R" 



B~"^i,* l O 



1c 

5 wherein A, R 2 , B, K, L, M, R 7 and R 8 are as defined in claim 1 , or a salt, or a 
derivative thereof. 



67. A process for producing compounds of formula I, comprising: 
a) coupling, in a mixture containing an aprotic solvent, or no solvent, a coupling 
agent, and at a temperature of about 20 °C to about 170 °C, and intermediate 1c: 

9 R 7 \ R 8 



10 1c 

with amine Q-NH 2 so as to produce compounds of formula I, wherein A, R 2 , B, R 7 , 
R 8 , Q, K, L, M and Q are as defined in claim 1. 

68. An intermediate compound represented by formula 1d: 

1d 

15 wherein A, R 2 , B, K, L, M, R 7 and R 8 are as defined in claim 1 , or a salt or a 
derivative thereof. 
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69. A process for producing compounds of formula I, comprising: 

a) coupling, in a mixture containing an appropriate solvent, or no solvent, a coupling 

agent, and at a temperature of about 20 "C to about 170 °C, and intermediate 1d: 




1d 

5 with amine Q-NH 2 so as to produce compounds of formula I, wherein A, R 2 , B, R 7 , 
R 8 , Q, K, L, and M are as defined in claim 1 . 
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SEQUENCE LISTING 



<110> Boehringer Ingelheim (Canada) Ltd. 

5 

<120> Viral Polymerase inhibitors 



<130> 13/090 

10 

<140> 60/307,674 

<141> 2001-07-25 

<150> 60/338,061 
15 <151> 2001-12-07 

<160> 4 

<170> FastSEQ for Windows Version 4.0 

20 

<210> 1 
<211> 621 
<212> PRT 
<213> HCV NS5B 

25 

<400> 1 





Met 


Ser 


Tyr 


Tyr 


His 


His 


His 


His 


His 


His Asp 


Tyr Asp He 


Pro 


Thr 




1 








5 










10 




15 






Thr 


Glu 


Asn 


Leu 


Tyr 


Phe 


Gin 


Gly 


Ala 


Met Asp 


Pro Glu Phe 


Ser 


Met 


30 








20 










25 




30 








Ser 


Tyr 


Thr 


Trp 


Thr 


Gly 


Ala 


Leu 


lie 


Thr Pro 


Cys Ala Ala 


Glu 


Glu 








35 










40 






45 








Ser 


Gin 


Leu 


Pro 


lie 


Asn 


Ala 


Leu 


Ser 


Asn Ser 


Leu Val Arg 


His 


Arg 






50 










55 








60 






35 


Asn 


Met 


Val 


Tyr 


Ser 


Thr 


Thr 


Ser 


Arg 


.Ser Ala 


Ala Leu Arg 


Gin 


Lys 




65 










70 








75 






80 




Lys 


Val 


Thr 


Phe 


Asp 


Arg 


Leu 


Gin 


Val 


Leu Asp 


Asp His Tyr 


Arg 


Asp 












85 










90 * 




95 






Val 


Leu 


Lys 


Glu 


Met 


Lys 


Ala 


Lys 


Ala 


Ser Thr 


Val Lys Ala 


Lys 


Leu 


40 








100 










105 




110 








Leu 


Ser 


Val 


Glu 


Glu 


Ala 


Cys 


Lys 


Leu 


Thr Pro 


Pro His Ser 


Ala 


Lys 








115 










120 






125 








Ser 


Lys 


Phe 


Gly 


Tyr 


Gly 


Ala 


Lys 


Asp 


Val Arg 


Asn Leu Ser 


Ser 


Lys 






130 










135 








140 






45 


Ala 


Val 


Asp 


His 


lie 


Arg 


Ser 


Val 


Trp 


Lys Asp 


Leu Leu Glu 


Asp 


Thr 




145 










150 








155 






160 




Glu 


Thr 


Pro 


lie 


Asp 


Thr 


Thr 


He 


Met 


Ala Lys 


Asn Glu Val 


Phe 


Cys 












165 










170 




175 






Val 


Gin 


Pro 


Glu 


Lys 


Gly 


Gly 


Arg 


Lys 


Pro Ala 


Arg Leu He 


Val 


Phe 


50 








180 










185 




190 








Pro 


Asp 


Leu 


Gly 


Val 


Arg 


Val 


Cys 


Glu 


Lys Met 


Ala Leu Tyr 


Asp 


Val 








195 










200 






205 








Val 


Ser 


Thr 


Leu 


Pro 


Gin 


Ala 


Val 


Met 


Gly Ser 


Ser Tyr Gly 


Phe 


Gin 






210 










215 








220 






55 


Tyr 


Ser 


Pro 


Lys 


Gin 


Arg 


Val 


Glu 


Phe 


Leu Val 


Asn Ala Trp 


Lys 


Ser 




225 










230 








235 






240 




Lys 


Lys 


Cys 


Pro 


Met 


Gly 


Phe 


Ser 


Tyr 


Asp Thr 


Arg Cys Phe 


Asp 


Ser 












245 










250 




255 






Thr 


Val 


Thr 


Glu 


Ser 


Asp 


He 


Arg 


Val 


Glu Glu 


Ser He Tyr 


Gin 


Cys 


60 








260 










265 




270 








Cys 


Asp 


Leu 


Ala 


Pro 


Glu 


Ala 


Arg 


Gin 


Ala He 


Lys Ser Leu 


Thr 


Glu 
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275 280 285 

Arg Leu Tyr lie Gly Gly Pro Leu Thr Asn Ser Lys Gly Gin Asn Cys 

290 295 300 

Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr Thr Ser Cys Gly 
5 305 " 310 315 320 

Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ser Ala Ala Cys Arg Ala Ala 

325 330 335 

Lys Leu Gin Asp Cys Thr Met Leu Val Asn Gly Asp Asp Leu Val Val 
340 345 350 

10 lie Cys Glu Ser Ala Gly Thr Gin Glu Asp Ala Ala Asn Leu Arg Val 
355 360 365 

Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp Leu Pro 

370 375 380 

Gin Pro Glu Tyr Asp Leu Glu Leu lie Thr Ser Cys Ser Ser Asn Val 
15 385 ** 390 . 395 400 

Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr Tyr Leu Thr Arg 

405 i 410 415 

Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu Thr Ala Arg His 
420 425 430 

20 Thr Pro lie Asn Ser Trp Leu Gly Asn lie lie Met Tyr Ala Pro Thr 
435 440 445 

Leu Trp Ala Arg Met Val Leu Met Thr His Phe Phe Ser lie Leu Leu 

450 455 460 

Ala Gin Glu Gin Leu Glu Lys Ala Leu Asp Cys Gin lie Tyr Gly Ala 
25 465 470 . 475 480 

Cys Tyr Ser lie Glu Pro Leu Asp Leu Pro Gin lie lie Glu Arg Leu 

• 485 490 495 

His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser Pro Gly Glu He 
500 505 510 

30 Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val Pro Pro Leu Arg 
515 520 525 

Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Lys Leu Leu Ser Gin 

530 535 540 

Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe Asn Trp Ala Val 
35 545 550 555 560 

Arg Thr Lys Leu Lys Leu Thr Pro He Pro Ala Ala Ser Arg Leu Asp 

565 570 575 

Leu Ser Gly Trp Phe Val Ala Gly Tyr Asn Gly Gly Asp He Tyr His 
580 585 590 

40 Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Met Leu Cys Leu Leu Leu 
595 600 605 

Leu Ser Val Gly Val Gly He Tyr Leu Leu Pro Asn Arg 
610 615 620 

45 

<210> 2 
<211> 30 
<212> DNA 

<213> Forward Primer 

50 

<400> 2 

acgcagaaag cgtctagcca tggcgttagt 3 0 

<210> 3 
55 <211> 3 0 
<212> DNA 

<213> Reverse Primer 
<400> 3 

60 tcccggggca ctcgcaagca ccctatcagg 3 0 

<210> 4 
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<211> 26 

<212> DNA 

<213> PUTR probe 



5 <400> 4 

tggtctgcgg aaccggtgag tacacc 



26 



